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Why BAUSCH & LOMB Ophthalmic Lenses? 
| BECAUSE they stand always for 


quality—supreme and invariable; 


BECAUSE they have back of them 


70 years of knowing how; 


BECAUSE they embody the latest 


development in ophthalmic optics; 


BECAUSE they are the product of 


optical specialists, who produce more 

lenses of all types combined than any 
¢ 

other establishment in the world; 


BECAUSE you can always obtain 
them promptly and satisfactorily from 
RIGGS OPTICAL COMPANY, who 
make a specialty of the full Bausch & 
Lomb line. And whose chain of houses 
enable them to give very quick service 
to all central and western points. 


Riggs Optical Company 
EXCLUSIVELY 


city T LAKE CITY 
RAPIDS OGDEN” 


HASTINGS PUEBLO 
ISON, Owts. FALLS FARGO BOI 


TLAND | 

SEATTLE 

DOKANE 
MAN ATELLO | 
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PROLIFERATING CHORIO-RETINITIS OF RIGHT EYE, COVERING THE OPTIC DISK 
(LAMB'S CASE) 
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TRANSVERSE GUNSHOT WOUND OF BOTH ORBITS RESULTING 
IN A PROLIFERATING CHORIORETINITIS IN ONE EYE. 


H. D. Lams, M.D. 


ST. LOUIS, MISSOURI. 


The case here reported illustrates the ultimate result in injuries of this class. The 
changes found within the eye may have resulted from injury to the scleral coat, but probably 
not from any direct injury to the retina and choroid, except such as is produced around the 


track of such a missile. Read before the St. Louis Ophthalmic Society, May, 1921. 
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The subject of our study is an ex- 
ceptionally bright boy of 12 years, 
who, when 8 years old, in August, 
1916, was accidentally shot by his 
brother. This occurred, according to 
the boy’s statement, from a distance of 
abuot 12 inches, with a 22 rifle, while 
hunting. The patient had stooped to 
pick up a cartridge from the ground 
and was straightening up when the 
gun went off. The bullet entered 
about 3/4 in. anterior and 3/4 in. above 
the lower end of the left ear, and pass- 
ing to the right upwards and forwards, 
came to lie behind a dislodged piece of 
bone at the outer end of the right eye- 
brow. The bullet was extracted thru 
an incision in the skin; there is now a 
small opening in the bone felt at this 
point. Complete blindness of both 
eyes immediately followed the shot, 
and has remained permanently. 

The admission to the Missouri 
School for the Blind occurred in Sep- 
tember, 1917, at which time the ap- 
pearances in the fundi were essentially 
as they are at present. 

The ophthalmoscopic examination 
of the left eye reveals an optic nerve 
of greyish white color and clear cut 
outline; the cribiform plate openings 
extend over an enlarged area, while 
the retinal vessels are not markedly 
diminished in size. Undoubtedly the 
nerve has been severed behind the en- 
trance of the central vessels, causing 
a descending atrophy. 


(See page 


The ophthalmoscopic examination 
of the right eye shows the central part 
of the fundus with the optic nerve and 
macula covered by a prominent and 
extensive sheet of a rather glistening 
greyish white scar tissue, having a 
faint bluish tinge. This sheet is of 
very irregular outline with one long 
extension projecting upward; in some 
places the margin is continued into 
narrow finger like processes. No blood 
vessels cross this tissue, altho in two 
places at its edge a small, rather tortu- 
ous artery emerges from beneath it, 
coils over its margin for a short dis- 
tance and then resumes its way to the 
periphery. At the margins of this 
plaque, there occurs a rather marked 
accumulation of pigment, which is 


retinal in appearance. Surrounding 
this area is a moderately broad ring 
of marked retinochoroidal changes, 


consisting of many large and small ac- 
cumulations of mostly retinal pigment. 
interspersed with many large and 
small greyish white areas. Choroidal 
vessels are plainly seen in several 
places. Beyond this ring the fundus is 
apparently normal in appearance. 

The patient states that when he was 
shot he was looking down and to the 
right. In this position the posterior 
.pole of each eye would be above and 
to the left, which would doubtless ex- 
plain the injury to the maculopapillary 
region of the right eye. From the di- 


rection of the bullet’s course, it is seen 
253 
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to be quite likely that the projectile 
grazed or came very close to this part 
of the eyeball. It is not impossible 
that the optic nerve was forcibly drawn 
to the right side by the bullet or even 
partially avulsed. Such injuries could 
easily cause ruptures of the choroid 
and retina around the macula and op- 
tic nerve. Large amounts of resulting 
hemorrhage, with excessive subsequent 
cicatrization, covering the lacerations 
and filling up the excavation left by 
an avulsion of the nerve, would explain 
the ophthalmoscopic appearance of the 
right fundus. 

Lagrange’, in his recent Ophthalmo- 
scopic Atlas of the War, states that all 
traumatic lesions of the inner mem- 
branes of the eye can be reduced to 
two types; lesions by concussion seat- 
ed at the posterior pole and especially 
in the macular region, and lesions by 
contact produced at the spot where 
the missile grazes the eye. In addition 
lesions by concussion are choroidal 
ones, consisting of one or more lacera- 
tions of the choroid; whereas lesions 
by contact are chorioretinal ones, con- 
sisting of ruptures of the choroid and 
retina, which give rise to proliferating 
chorioretinitis. 

As his 5th Law, Lagrange says that 
when the missile passes thru the orbit 
without striking the eyeball, it pro- 
duces in it severe lesions by commo- 
tion, macular and paramacular dis- 
turbances. Adams? in his book entitled 
Ophthalmoscopic Diagnosis, says that 
in transverse shot wounds of the orbit 
the eyeball is pressed in from behind 
by the explosive force of the shot pass- 
ing rapidly thru the orbit, and the 
choroid is thereby ruptured in many 
places. 

Both Lagrange and Adam designate 
as proliferating chorioretinitis that 
condition which results in fundus 
appearances similar to those under 
consideration. wagrange’s explana- 
tion is that the choroid and ret- 
ina are ruptured under the in- 
fluence of a shock, or of ocular con- 
cussion, and a more or less extensive 
hemorrhagic extravasation arises in 
the meshes of these membranes and in 
the retinovitreous space. This hem- 


orrhage is not absorbed readily ; it be- 
comes organized, irritating at the 
same time the connective tissues of the 
uveal tract at the level of the rupture. 
An excessive cicatrization thus results 
and leads to the picture of a prominent 
elevated greyish white mass with the 
retinal vessels passing over or under it. 
Surrounding this mass there may be a 
more or less extensive area, blackish 
and pigmented. 

Lister® adds some particulars to chori- 
oretinal ruptures. He states that glisten- 
ing white spots are often seen oph- 
thalmoscopically in the fundi of these 
cases for a short time following the in- 
jury. These gradually fade, and in the 
course of time their place is taken by 
plaques of fibrous scar tissue. It 
would appear likely, the author says, 
that these glistening white spots are 
patches of coagulation necrosis brought 
about by the rupture of retinal and 


choroidal vessels in the immediate 
neighborhood, thus cutting off the 


blood supply and nutrition of certair 
areas of the retina. The cause for the 
festooned outline of the cicatricial 
plaques, which occurs at one place 
with the large mass in our case, Lister 
says, is that the mass was larger at 
one time and roughly circular; it be- 
came attached at certain points to the 
retina where its structure was not 
completely disorganized, so that as 
contraction took place the outline be- 
came bayed between the fixed points. 
The same writer states that, combined 
and intermingled with ruptures and 
fibrous tissue plaques, occur areas of 
retinal and choroidal atrophy. Pig- 
mentation is also commonly seen after 
the first few weeks; it may be either in 
irregular coarse patches, fine pepper- 
ing or in bone corpuscle deposits. 
De Schweinitz* has written a gener- 
al review of concussion and contusion 
ocular injuries of the war, giving the 
salient points in the literature. This 
author says that lacerations of the cho- 
roid and retina depend in part upon 
stretching of these membranes by the vi- 
brations in the vitreous. Such injuries 
are frequently located at the posterior 
pole of the eye and near the papilla, 
these situations being peculiarly liable, 
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probably because the sclera, thicker 
around the entrance of the optic nerve 
than elsewhere, does not readily 
stretch. Its resistance in this regard 
causes the effect of the force to be 
more potent on the tissue just in front 
of it. 

Wagenmann’®, reviewing the litera- 
ture of these cases, gives the micro- 
scopic findings in a number of eyes 
showing a proliferating chorioretinitis, 
which were enucleated and sectioned. 
He gives such a report by Cohn, where 
five months after a shot wound in the 
malar bone, there was found a connec- 
tive tissue mass 1 to 1 1/2 cm. broad 
and 1 1/2 mm. thick, which extended 
from the papilla to the ora serrata, and 
into which the choroid and retina were 
merged. In place of the papilla, there 
appeared a whitish protuberance; the 
retina showed in the vicinity simple 
atrophy with pigment proliferation. 
Wagenmann quotes from the findings 
of Goldzieher in a case of transverse 
revolver shot wound of both orbits. 
Here there was found ophthalmoscop- 
ically eight months later in both eyes 
a large tumor like mass projecting into 
the vitreous. One eye, coming to enu- 


cleation on account of pain in it, 
showed histologically, besides pigment 
changes and fibrous atrophy of the re- 
tina, nodular proliferation which pro- 
ceeded from the choroid, and in which 
some bony tissue had developed. 
Goldzieher considered this change the 
result of a plastic choroiditis. 

Another case of transverse shot 
wound of both orbits reported by Net- 
tleship is reviewed by Wagenmann. 
Thirty days after the injury, the pa- 
tient died of meningitis. Microscopic 
examination showed in both eyes 
choroidal and retinal rupture with ad- 
hesion between these layers, extensive 
hemorrhages between the choroid and 
retina, as well as between the retina 
and vitreous, and a new formation of 
a connective tissue poor in cells. This 
connective tissue had filled the gap 
left by the rupture and inserted itself 
as a fibrillary sheet between the 
choroid and retina on the one hand, 
and between the retina and vitreous on 
the other. 

I wish to express my indebtedness 
to Dr. J. W. Charles for his kindness 
in permitting me to report this case 
from his service at the Missouri School 
for the Blind. 
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PTERYGIUM SURGERY. 


MicHAEL GOLDENBURG, M.D. 


CHICAGO, ILL. 


Pterygium may be either stationary or progressive. ( 
Its location, histology and tendency indicates 
The operation should include thoro removal of 


cially planned to control the latter form. 
pterygium is distinct from  pinguecula, 


Operations for it must be espe- 


underlying tissue with a curet, dissection including all the growth undermined to the 
plica and the McReynolds transplantation, modified by carrying the head suture thru the 


lower lid, and tying it over a bit of rubber tubing. 


mological Society, Nov. 21, 1921. 


When we think of the removal of a 
pterygium, whether it be for the cos- 
metic effect to be attained or for the 
purpose of preventing interference 


Read before the Chicago Ophthal- 


ferred to by such profound names as 
Pterygium Crassum, Vasculosum, Car- 
nosum, Sarcomatosum, and Mem- 
branaceum, is now obsolete; and I be- 


Fig. 1.—Pterygium Operation (Goldenberg). 


with good vision, we must immediate- 
ly think of the type of disease we are 
dealing with, for upon that is depend- 
ant the surgical procedure to be re- 
sorted to. 

The classification used by the older 
writers, which was largely influenced 
by the fancied resemblance of the 
pterygium to other conditions and re- 


Broken line shows outline of incision. 


lieve rightfully so. This is probably 
due to the fact that we now have a 
better knowledge of this condition than 
we possessed in years gone by, at least 
as to the probable prognosis, which is 
now very definite and good. The factor 
that interests us most pertinently to-day 
is whether the pterygium has ceased 
to grow or it is still in an active state; 
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thus the newer and simpler classifica- 
tion now in vogue, of stationary and 
progressive types. 

If it is of the stationary type we 
have but one result to attain, and that 
is the cosmetic effect. If it is of the 
progressive type, that is one that is 
likely to continue growing, thus inter- 
fering with good vision, it is necessary 


which this disease is based, and the 
histopathology present, is of some inter- 
est to this paper; but not vital, further 
than to accentuate one phase of any 
surgical procedure that one might re- 
sort to. It has, however, another 
feature, and that a debatable one, 
which to me is rather interesting from 
the standpoint of etiologic theory. 


Fig. 2.—Suture passed thru head of pterygium. 


to remove or so deviate the direction of 
its progress that it will overcome or 
correct this tendency, plus the best 
cosmetic effect possible, with the least 
trauma and shortest time for resolu- 
tion. 

It is, I am sure, not necessary at this 
time to go into the differential diag- 
nosis between these two types, further 
than to state that it is not always pos- 
sible to make a definite statement in 
every case. In view of this fact I think 
it is well to treat such doubtful cases 
as of the progressive type, for recur- 
rence tho rare can and does take place. 

The etiology or the theory upon 


We find that Fuchs seems to think 
that a pterygium is nothing more or 
less than an overgrowth of a pinguec- 
ula in the direction of the: cornea, car- 
rying with it the overlying conjunctiva. 
Collins and Mayou state that a pinguec- 
ula frequently precedes a pterygium, 
but as the ptergyium develops the 
pinguecula becomes flattened out and 
disappears. They further state that 
when the pterygium is very large the 
semilunar fold becomes decreased in 
size or may be entirely obliterated. In 
short that it is an extension of the 
conjunctiva upon the cornea rather 
than a new formation of tissue. 
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I should probably say an extension 
into the cornea, for not infrequently we 
find corneal epithelium covering the 
head of the pterygium and sometimes 
a destruction of Bowman’s membrane 
and the superficial layers of the sub- 


stantia propria. It would seem, ac- 
cording to Fuchs’ description of the 
histopathology of a pterygium and 


Collins and Mayou’s description of the 


MICHAEL GOLDENBURG 


hyalin material fused together, just un- 
der the epithelium or in the superficial 
layers of the sclera, with a new formation 
of elastic tissue which shows Signs of de- 
generation. This would appear to me 
quite different from the histopathology 
of a pterygium as described by Fuchs 
and in view of the fact that the pinguec- 
ula is triangular in shape with _ the 
base directed toward the cornea, and 


Fig. 3.—Suture passed thru lower lid below the tarsus. 


microscopic findings of a pinguecula, 
that they were somewhat opposed to 
each other. According to Fuchs the 
pterygium is identical with the con- 
junctiva of the eyeball. He further 
adds, in the tissues of the pterygium 
are found new formed tubular glands 
and also large spaces lined with epi- 
thelium from which small cysts may 
develop (I recently removed such a 
cyst), whith is frequently seen in over 
growth of the conjunctiva in other 
conditions. 

According to Collins and Mayou a 
pinguecula consists of a finely granular 


the pterygium an elongated triangle 
with its base in the opposite direction, 
it would seem to me a rather radical 
departure to say that the base of the 
pinguecula moves forward, while the 
base of the pterygium remains fixed 
and the apex advances. In _ other 
words the two triangles are superimpose, 
moving in opposite directions. It 
would therefore seem that the more 
rational deduction would be that the 
two conditions were distinct entities; 
both susceptible to probably the same 
irritants or conditions, and responding 
alike according to their own histology; 
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for upon the development of the ptery- 
gium the pinguecula disappears, prob- 
ably due to the added protection. — For 
are they not, both limited to the intra- 


palpebral spaces? 

In view of these facts, which to me 
seem quite important, I always thoroly 
curette the underlying tissues, using a 
sharp instrument, whether it be for 
the removal of the stationary or pro- 


=) 


modification in the procedure for the 
progressive type. 

Tecunic. In the removal of the 
stationary type of pterygium, after the 
usual preparation, I try to do as com- 
plete an extirpation as possible. First 
dissecting off what development may 
be present upon the cornea and carry- 
ing my dissection up to the plica semi- 
lunaris, I try with it to include some 


Fig. 4.—Suture tied over rubber 


gressive type, and cover the operative 
field with healthy conjunctiva. 

I am nevertheless inclined to think 
that if the patient were to live as many 
years after any surgical procedure one 
might resort to for this condition as 
the number of years that had passed 
before its development, a new ptery- 
gium would again appear. 

The surgical technic is very simple, 
without danger and positive of result. 
That which I have to offer is neither 
new or startling, probably laying a lit- 
tle more stress upon certain steps in 
the operation and offering one slight 


tubing. Operation completed. 


healthy conjunctiva above and below. 
I then undermine the conjunctiva 
above, below and to some _ extent 
around the limbus. Then using a sharp 
instrument I thoroly curette the ex- 
posed cornea and sclera. Then I bring 
the conjunctiva together with 3 or 4 
interrupted silk sutures, which can be 
removed in 4 or 5 days. 

For the removal of the progressive 
type, I use a slight modification of the 
McReynolds operation. The neck of 
the pterygium is grasped by a fixation 
forceps, thus producing slight traction 
upon its head, and at the same time 
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permitting a cleaner dissection. After 
this is accomplished as thoroly as pos- 
sible, including the grayish tissue 
present on the cornea, with a straight 
blunt pointed scissors I make a 2 or 
3 mm. cut in the upper part of the 
pterygium next to the limbus. Then 
the lower border of the pterygium is 
cut from the limbus to the semilunar 
fold. (Fig. 1.) Then the conjunctiva 
is undermined above, below and around 
the limbus as in the preceding type, 
going into both fornices. 

After thoroly curetting the exposed 
area, a double armed silk suture is 
passed thru the head of the ptery- 
gium (Fig 2) and carried under the 
lower part of the conjunctiva or into 
the pouch and brought out upon the 
cuticular surface of the lower lid be- 
low the tarsus. (Fig. 3.) The assist- 
ant then grasps the cut edge of the con- 
junctiva with a forceps and _ exerts 


slight traction upward, while the sur- 
geon produces traction upon the su- 
tures in the opposite direction, thus 
carrying the head of the pterygium 
deep into the lower cul de sac. The 
sutures are then tied over a_ small 
piece of rubber tubing or gauze roll. 
on the outer surface of the lid. (Fig. 4.) 

This slight modification of the Mce- 
Reynolds’ operation I have performed 
many times in the past few years, with 
uniformly good results. Its only ad- 
vantages are its simplicity, less reac- 
tion owing to the absence of a foreign 
body in the fornix, and almost impos- 
sible detection at the sight of the pro- 
cedure in later years, with the excep- 
tion of the scar tissue in the cornea. 
This latter fact is probably due to the 
ability to produce greater traction up- 
on the pterygium, thus spreading the 
growth uniformly and retaining it taut 
until union has taken place. 
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CAPSULOMUSCULAR ADVANCEMENT WITHOUT INCISION. 
S. Lewis M.D. 


PHILADELPHIA, PA. 


This operation should include firm scleral anchorage, whip-stitch fixation of the 
muscle margins with equal parallel pull, inclusion of the capsule by a double loop and a 


single suture remov 
movable externally. 


thru conjunctiva and tendon from without inward. 
sed ten millimeters farther back from within outward. In the third stage each suture 
orward near the limbus and dipped into the sclera. In the fourth stage the 


pas 
is carried f 


able externally. In the first stage the tendon is raised and sutures passed 
In the first stage the tendon is raised and sutures passed thru 


In the second stage these sutures are 


free suture ends are tied and the knots drawn to slightly overcorrect the squint. Two 


illustrative cases are reported. 


Read at the Philadelphia meeting of the Aterican 


Academy of Ophthalmology and Oto-Laryngology, Oct., 1921. 


Simplification of technic is the order 
of the day in all surgical procedures. 
It was this thought that impelled me 
to modify the operation that I pre- 
sented before the American Oph- 
thalmological Society in 1914, entitled 
“A New Operation for Capsulomuscu- 
lar Advancement Combined with Par- 
tial Resection.”* I have simply omitted 
the resection of the muscle and elimi- 
nated the incision thru the conjunc- 
tiva, thus making the operation one of 
tucking the muscie or as I prefer to 
call it of “crumpling,” since the distri- 
bution of the wrinkles in the three su- 
perimposed tissues, muscle, capsule and 
conjunctiva, suggests this appearance. 

It was my good fortune to see many 
advancement operations performed by 
de Wecker in the early nineties; and 
somewhat later to observe the work of 
Knapp, who greatly improved on de 
Wecker’s technic, by employing Crit- 
chett’s method of introducing the su- 
tures. This latter operation proved 
most successful among the many re- 
adjustment procedures that were un- 
dertaken to restore the lost function of 
over corrected eyes, that were so com- 
mon in those early days of radical com- 
plete tenotomies, accompanied as a rule 
by too free division of Tenon’s capsule 
and the subsequent protrusion of the 
globe thru the capsular breach. It 
was on the basis of a similar principle 
that I planned my original operation 
(1) “Muscular Advancement with 
Partial Resection and Conjunctival Su- 
ture,” which I later modified for the 
sake of increased efficiency under the 
title of (2) “Capsulomuscular Ad- 
vancement with Partial Resection; a 


Single Stitch Method.” I now desire 
to present this modified operation in its 
final form as (3) “Capsulomuscular 
Advancement Without Incision,” which 
I believe will prove to be still more 
practical because of its greater simplic- 
ity. 

The essentials of success in advance- 
ment of the extraocular muscles, from 
the viewpoint of my own personal ex- 
perience, are (1) firm scleral anchor- 
age, (2) whip-stitch fixation of the 
muscle margins, (3) equal parallel 
pull, (4) inclusion of the capsule by a 
double loop and (5) single suture remov- 
able externally. Firm anchorage must be 
maintained in the sclera as close to the 
cornea as possible. Many operators util- 
ize the tendinous insertion of the 
muscle which they have just resected. 
This often leaves a thick, unsightly 
bunch at the seat of operation, which 
sometimes undergoes proliferation. 
The muscle must be firmly fixed, with- 
out causing strangulation, displace- 
ment or tearing of its fibers. ‘“Whip- 
stitch” fixation of each muscle margin 
yields the best result of any method so 
far attempted and permits equal trac- 
tion on each margin in order to secure 
a straight parallel pull. Advancement 
of the capsule along with the muscle 
always increases the effect; and where 
the muscle is lame and restricted in its 
action and thus fails to draw the eye 
beyond the median line, proves to be 
the ideal method of restoring its lost 
function. It is accomplished by passing 
a double loop thru the capsule. It is 
especially useful in cases requiring read- 
justment. A single suture will eliminate 
confusion and promote simplicity and ef- 
ficiency. If this suture can be applied ex- 
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ternally it will prove more accessible for 
removal and further simplify the pro- 
cedure. It is better, however, to have 
this single suture double armed. 

The problem of advancement always 
presents some minor and _ collateral 
complications that require antecedent 
adjustment, in order to make the major 
procedure a success. If, therefore, in- 
dications should demand it, the pull of 


S. LEWIS ZIEGLER 


OPERATIVE TECHNIC. 

First Stage:—The muscle is grasped 
thru the overlying conjunctiva by fixa- 
tion forceps about 15 mm. back of the 
sclerocorneal junction. One needle of 
a double armed suture is entered thru 
the conjunctiva and muscle at its lower 


third. It is then passed toward the 
sclera and made to emerge thru the 


conjunctiva at the lower margin of the 


Fig. 1. 


Single suture entered (1) in “‘whip-stitch 
under Tenon’s capsule and (3) brought 


the opposing muscle should be weak- 
ened either by (a) division of capsular 
adhesions when present, (b) stretching 
of the tendon or of Tenon’s capsule, 
(c) bilateral partial tenotomy and (d) 
complete tenotomy where the opposing 
muscle has undergone contraction. The 
small amount gained by those pro- 
cedures is then supplemented by the 
advancement operation, which can be 
adjusted to whatever degree is neces- 
sary by “measurement with the Greek 
Cross test object, when binocular vis- 
ion is present, the surgical knot being 
tightened or slackened before tving, ac- 
cording to the indications noted. 
Whether much or little is gained 
by these preliminary and _ collateral 
measures, such conditions, if uncor- 
rected, naturally become handicaps 
that prevent a good result. 


fixation” 
forward to a 


of each muscle margin, (2) carried backward 
“scleral anchorage” near limbus. 


muscle. The same maneuver is then 
repeated by entering the needle 2 mm. 
back of the first puncture and again 
emerging just back of the first exit, 
thus forming a “whip-stitch” on the 
lower margin of the muscle. 


The second needle of the double 
armed suture is now passed, in like 
manner, thru the muscle at its upper 


third and again entered 2 mm. back of 
this point, thus forming a_ second 
“whip-stitch” on the upper margin of 
the muscle. This furnishes a central 
restraining thread and two lateral bind- 
ers that will grip the margin tightly 


‘without slipping or tearing the muscle 


fibers (Fig. 1). 

Second Stage:—Each needle is now 
separately carried backward beneath 
Tenon’s capsule on a line parallel with 
each muscle margin and passed out 
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to the conjunctival surface about 10 
mm. farther back than the “whip- 
“stitch (or 25 mm. from the limbus) 
thus forming a double “capsular loop.” 
If desired, a small double perforated 
plate of celluloid or metal may be 
threaded onto the silk suture, to pre- 
vent it from cutting thru the tissues 
when forward traction is exerted to 
“crumple” the muscle. 

Third Stage:—The lower needle is 
now carried forward and entered ver- 


overcorrected (about 5°). The effect 
can be measured by the Greek Cross 
test object and graduated as desired, if 
binocular vision is retained. The 
secondary knot is then tied. 

All conjunctival rugae should be 
smoothed out with a silver spatula be- 
fore finally tying the knot. To prevent 
distortion of the tissues the two lines 
of suture should be inserted as nearly 
parallel as possible and should firmly 
hold the conjunctiva and subjacent tis- 


Fig. 2. Suture drawn taut and knot firmly tied. 


exposed and easily removable. 


tically thru the conjunctiva 2 mm. 
back of the limbus and 5 mm. below 
the horizontal plane, dipping firmly in- 
to the sclera and emerging 2 mm. be- 
low the horizontal plane. The same 
maneuver is then repeated with the up- 
per needle and suture which should dip 
into the sclera 5 mm. above the hori- 
zontal plane and emerge 2 mm. above 
the horizontal plane, thus leaving a 
free, intermediate space of 4 mm. for 
tying the two ends of the suture. It 
is well to keep these two suture ends 
sufficiently far apart to maintain a 
parallel pull, and allow room for tying. 

Fourth Stage:—The two free suture 
ends are now tied in a primary surgical 
knot which is steadily and_ firmly 
drawn taut until the squint is slightly 


Two parallel threads, knot and whip-stitch are left 
Tissues are crumpled and held flat. 


sues perfectly flat against the sclera, 
somewhat like a mattress suture. The 
muscle, the capsule and the conjunc- 
tiva are thus superimposed, fixed and 
drawn forward to the point of anchor- 
age (Fig. 2). 

To secure a permanent result, the su- 
ture should be allowed to remain in 
situ for at least ten days, or until firm 
union has occurred. If removed be- 
fore this time relaxation of the muscle 
may take place. As the knot, “whip- 
stitch” and parallel lines of suture are 
exposed on the conjunctival surface 
their removal is easily accomplished. 
The central restraining thread of the 
“whip-stitch” should be cut first, while 
the knot is grasped with forceps and 
drawn out with a steady pull. No. 1 
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braided black silk is preferably used, 
boiled in equal parts of paraffin and 
vaselin. 

The eye is kept bandaged for a few 
days. If there is pain, inflammation or 
edematous swelling, the dressing must 
be removed and ice pads applied con- 
tinuously until relieved. The corruga- 
tions or thickening of the _ tissues 
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The internal rectus of O.D. was then 
grasped by forceps and with a double 
armed single suture, a “whip-stitch” 
was made on each margin of the muscle 
to fix it. This suture was carried back 
to form a double loop thru capsule and 
conjunctiva and brought forward to the 
sclerocorneal junction where it was an- 
chored securely in the sclera. A primary 


Fig. 3. (Case 1.) Divergent squint, 60°, corrected. 


caused by the “crumpling” will soon 
smooth out, but the redness often per- 
sists for a month. 

REPORT OF CASES. 

Case 1.—Mrs. J. L., aged 28 years, 
consulted me on April 22, 1918, with 
vision of O.D. 20/50, J-3; O.S. 20/30 
pt., J-1. There was pronounced diver- 
gent strabismus, O.D. turning out 
about 60°, with inability to converge 
beyond the median line. Patient be- 
lieved the condition to be congenital. 

Operation:—On May 15, 1918 both 
external recti were divided and trac- 
tion made above and below with the 
tenotomy hook, but this only partially 
straightened the eyes and O.D. still 
failed to pass beyond the median line. 


Right eye now rotates beyond median line, to the left. 
surgical knot was tied and traction made 
to pull the muscle and capsule forward, 
until the tissues “crumpled” and yielded 
an over correction of about 5°. The su- 
ture was removed on the tenth day. 
Convalescence was prompt and un- 
eventful. Refraction under cycloplegia 
yielded : 


O.D. 15/200 S + 2.D. = C + 1.D. 
Ax 105° 20/20 pt. 
O.S. 15/200 S + 1.75D. > C +0 


75D. Ax. 15° 20/20. 

The result of this advancement op- 
eration has been permanent during the 
past three and one-half years, both as 
to orthophoria and as to restoration of 
convergence power in the right in- 
ternal rectus. (Figs. 3, 4, 5). 
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fig. 4. (Case 1.) Eves rotate well to the right. 


(Case 1.) Eyes looking straight ahead. Orthophoria. 
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CasE 2.—Miss A. W., aged 20 years, 
was first seen by me on April 20, 1920, 
suffering from marked convergent 
strabismus, O.S. turning in about 65° 
and slightly hypertropic. Excursion 
was limited to the median line. She 
was wearing a high correction for hy- 
peropia and the eyes were slightly less 
convergent when glasses were worn. 


Fig. 6. (Case 2.) Convergent squint, 65°, corrected. 


Vision of O.D. 20/20 pt., J-2 and of O. 
S. 1/200. O.S. had been injured at 7 
years of age by a tin can which cut the 
cornea and iris and probably bruised 
the lens. There was adherent leucoma 
ion the nasal side, and a slight opacity 
of the anterior surface of the lens. 
Operation—On May 11, 1920, cap- 
sulomuscular advancement of external 
rectus O.S. was made by suture alone 
without incision, which brought the 
eye almost into position. This was 
supplemented by making a small con- 
junctival incision over the internus, in- 
serting a tenotomy hook and stretch- 
ing the muscle above and below, as 
recommended by Panas and Fox. In 
doing this a small capsular adhesion 


was found above and divided, thus per- 
mitting the eye to return to normal 
level. As the external movement of 
the globe was still somewhat limited, a 
partial tenotomy of the internus was 
performed which greatly improved ex- 
cursion. 

A bandage was worn for two days. 
The “crumpling” of the muscle was 


Left eye now rotates beyond median line, to the left. 


evident for one week, but there was no 
reaction. The redness, however, per- 
sisted for one month. The suture was 
removed on the twelfth day. Under 
cycloplegia the following error was 
found: 

O.D. 20/200 S + 3.50D — C + .62D. 
Ax 105° = 20/15 pt. 

O.S. 1200 S + 1.75 = C + .37D. 
Ax 90° =20/100. 
These were ordered with a slight re- 
duction in the right spherical. 

Examination on December 8, 1920, 
showed that,the movement of the eyes 
was excellent in all directions and that 
excursion of O.S. to left side had been 
fully restored. There remained an 
esophoria of P 5° base out. The result 
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of this operation has been permanent 
for eighteen months (Figs. 6, 7, 8). 

A review of this case shows that 
there were three difficulties to be over- 
come: (1) long continued over con- 
vergence from suppression of the im- 
age in O.S., (2) contraction of the in- 
ternal rectus and capsule over it, which 
required stretching and partial teno- 
tomy to restore excursion beyond the 


the superimposed tissues in a new posi- 
tion will cause plastic exudate to be 
thrown out, just as in the de Wecker- 
Knapp capsular advancement or in 
any other advancement, since union al- 
ways occurs on the bulbar surface and 
not at the cut end of the muscle. We 
do not scarify the surfaces in any of 
these methods of advancement, but de- 
pend on severance of the tissues by 


Fig. 7. (Case .) Eyes rotate well to the right. 


median line and (3) adhesion of the 
capsule to the globe at the upper 
margin of the internal rectus causing 
hypertropia. 

One of the chief advantages of cap- 
sulomuscular advancement without in- 
cision is that both capsule and muscle 
are brought forward together, instead 
of being separated by the sweep of the 
tenotomy hook. The question has 
been raised as to how an unexposed 
and undisturbed capsule and muscle 
can unite in a new position on the 
globe without incision or scarification 
of the tissues invloved. It must be 
evident that the “crumpled” muscle 
and the pressure of the suture against 


the tenotomy hook. Displacement of 
the tissues by “crumpling” will cause 
the same effect. 

Capsulomuscular advancement has a 
distinct advantage in all cases where 
the excursion is limited, or where the 
muscle is paretic, or where readjust- 
ment is required. This single stitch 
method without incision is an improve- 
ment on my former method of partial 
resection, and in my practice has sup- 
planted all other operations for mus- 
cular advancement. It possesses, there- 
fore, all of the advantages which I 
claimed for the former method, with 
none of its disadvantages: 

1. Firm scleral anchorage. 
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2. Whip-stitch fixation of each mus- 
cle margin. 

3. Double capsular loop passed back- 
ward from insertion of whip-stitch. 

4. Splintlike support of the muscle 
by parallel lines of suture laid across 
the superimposed conjunctiva, capsule 
and muscle, all of which are advanced 
together. 

5. Straight 
edges. 


traction on both muscle 


6. Graduated control while the su- 
ture is being tied. 
7. Single suture, removable extern- 


ally. 

8. Tucking or “crumpling” of the 
muscle without an unsightly knuckle. 

9. Reposition of the globe thru ad- 
vancement of the capsule. 

10. Globe cannot slip farther back if 
suture yields, as is possible in resec- 
tion. 


Fig. 8. 


(Case 2.) Eyes looking straight ahead. 


Slight esophoria (5°) when glasses are omitted, 
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ON THE PERMANENCE OF THE RESULTS OF MOTAIS’ 
OPERATION. 


H. Dickson Bruns, M.D. 


NEW ORLEANS, LA. 


This operation is believed to be suited for complete as well as partial ptosis, if un- 


complicated. 
after twelve years. 


In the La Clinique Ophtalmologique 
for October, 1921, our distinguished 
confrere Professor Jocqs has an in- 
teresting little paper giving an ac- 
count of three cases on which he oper- 
ated for ptosis, one of whom he had 
been able to see again after twenty 
years, the second after 23 years, and 
the third after twenty years. All had 


In the case here reported the results remain complete and satisfactory 


Over the eye a watch glass was held 
in position by adhesive strips after the 
eye had been filled with 10% argyrol 
solution. The cover glass was covered 
with plain aseptic gauze over which 
was thrown a gauze bandage. On the 
following day the cornea seemed to be 
hazy at the upper nasal margin. At- 
ropin was instilled, and a 15% argyrol 


Fig. 1. Result of Motais operation on left eye remaining after twelve years. (Bruns.) 


been operated on by different methods, 
and we know Professor Jocqs’ com- 
ments upon them are both interesting 
and instructive. He concludes his 
article, however, by saying that he does 
not think Motais’ operation is indi- 
cated in cases of complete ptosis. 
“Even,” says he, “in incomplete ptosis 
we have to reckon with the danger 
that relaxation of the muscular tongue 
is possible after a certain number of 
years.” 

I have lately seen a young woman, 
then 16 years of age, upon whom I up- 
erated in 1909 for an absolutely un- 
complicated congenital ptosis of a quite 
complete degree. On May 20, 1909, I 
did a Motais’ operation under local 
anesthesia on the left eye. An ad- 
hesive strip was applied from the mid- 
dle of the upper lid to the forehead in 
order to immobilize it and take off any 
strain on the recently grafted tongue. 


ointment introduced into the lower 
conjunctival culdesac. The watch glass 
was replaced and held in position by 
adhesive strips and a light bandage. 
The patient made an uneventful re- 
covery, all dressings having been dis- 
continued after three days. 

On October 12, 1909, the muscle bal- 
ance tested with a Maddox rod at 20 
feet showed an esophoria of 3 degrees, 
and a left hyperphoria of 5 degrees. 

The patient was next seen on March 
6, 1920, and the following notes were 
made: 

“Operated on for congenital ptosis, 
left eye, 1909. The patient is now a 
grown woman and is married. She 
complains of headache. She had in- 
fluenza last year and thinks she had it 
again lately. 

The Javal instrument shows: R. 2.00 
axis 90°; L. 3.00 axis 80°. Lenses: 
R. +1.50 = +1.50 cyl. axis 90° = 
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20/20 mostly. Left +2.50 ~ +2.50 cyl. 
axis 80° — 20/21—20/40. These were 
ordered. 

The cornea and conjunctiva are nor- 
mal. She can close the left eye entirely, 
but when no special effort is made a 
palpebral opening about 1/6 of an inch 
wide remains, and she tells me that this 
is the condition when she is asleep. 
This was exactly the state of things 
immediately after the operation; and 
her condition is to-day just what it was 
when the photograph was taken on 
June 22nd, 1910. On December 22, 
1921 vision with glasses L.[e. == 20/30, 
some letters. Maddox rod at 20 feet, 


exophoria 1° esophoria degrees and no 
hyperphoria. All else as before. 

It seems to me therefore, that we 
need not apprehend stretching of the 
musculo-tendinous tongue, or slip, after 
a sucessfully performed Motais’ opera- 
tion. 

Perhaps I might be allowed to add 
that this operation seems to me to be 
indicated only in uncomplicated cases 
of ptosis; and that I do not think 
a total ptosis of this kind is a contra- 
indication. We must all agree with 
Professor Jocqs, that in complicated 
cases it is by no means the operation 
of choice. 


SECOND EDITION OF THE JENNINGS SELF RECORDING TEST 
FOR COLOR BLINDNESS—AN ESTIMATE OF 
THE VALUE OF THE TEST. 


J. E. Jennincs, M.D. 


ST. LOUIS, MO. 


The changes in the test as here described were based on a series of examinations 


of persons with normal and subnormal color 


sense, and after consideration of various 


criticisms that have been offered regarding the test. These criticisms are discussed and 
objectionable colors, stone color and violet, have been eliminated. For correct results 
a trained examiner and a variety of tests are necessary. 


The Jennings Self Recording Test for 
Color Blindness has now been in use 
for six years. It was first adopted as 
the standard test by the St. Louis and 
San Francisco R. R. Company, and 
later by the Missouri, Kansas and 
Texas System. During the World War 
the army, navy and aviation services 
of the United States Government used 
the test very extensively, and several 
hundred thousand men were examined. 
rom this unusual and comprehensive 
trial, it is possible to come to a very 
fair estimate of its value. Every one 
admits its good features, i. e., its com- 
pact form, easy portability, freedom 
from loss or soiling of the worsteds, 
small size of each color patch, and 
speed of the test. There is a difference 
of opinion as to the value of the self 
recording feature. Some warmly favor it 


because a permanent self record is made | 


of the color sense, which protects the 
men against an arbitrary decision of 
an inexperienced examiner and_ pre- 
serves the facts of the case for the in- 


formation of the expert. Others think 
that there is great danger of rejecting 
a large number of men who have suf- 
ficiently normal color perception for 
all practical purposes. 

This point is discussed in an ex- 
cellent paper on Color Blindness by 
George L. Collins, Surgeon U. S. Pub- 
lic Health Service, and published in 
Public Health Bulletin No. 92, 1918. 
He says “of just what value is the 
record thus secured, however, is a mat- 
ter of question. To decide this the 
writer decided to compare and study 
the results of the Jennings Test care- 
fully and deliberately given 50 persons 
of known vision, refraction and ocular 
conditions, with the results of the [d- 
ridge-Green Lantern and Williams 
Lantern and the Holmgren worsted 
tests given the same persons ... Re- 
sults of the examination: of the 50 
persons examined, 39 were able to pass 
the Edridge-Green Lantern and Wil- 
liams Lantern and the Holmgren wor- 
sted test with no mistakes of any 
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kind, and they may, therefore, be con- 
sidered as possessors of perfect color- 
sense. Of these 39 normal sighted 
persons 24—or over one-half—made 
some form of mistake in doing the 
Jennings Test. Ten of these persons, 
or about one-fourth, punched the hole 
at the skein marked A 4 on the dia- 
gram when given the green test skein. 
The skein corresponding to A 4 is not 
regarded as green, according to the 
Jennings Test, but the person with 
normal color sense detects a distinct 
green mixture in this worsted, and 
about one in four persons with normal 
color-sense punched it. Of these 39 
persons passing the first three tests 
perfectly and who may be considered 
as of normal color-sense, fourteen— 
or about one-third—made mistakes in 
the Jennings Test when given the rose 
test skein. These normal sighted per- 
sons averaged 3.7 mistakes with the 
rose test alone, one person making as 
high as 10 mistakes—or what the test 
would class as mistakes. The skeins 
most often chosen by these persons as 
resembling the rose test skein corre- 
sponded to the spaces B3, D10, C6, 
Dll, H15 and K3. E2 seems a per- 
fectly admissible pale rose, but was 
often overlooked in the variegated 
field of more vivid colors before the 
eyes.” 

When we come to analyze the mis- 
takes most frequently made by the 39 
men, we find that on the green color 
board it was A4. This is a dark stone 
color with a tinge of green in it, and 
should not have been included in the 
test, because when punched it rather 
indicates an acute color sense than 
otherwise. The mistakes made in the 
rose test were all various shades of 
violet. The question naturally arises 
has a man a normai color sense who 
matches violet with rose? Yes and no. 
In the first instance, the normal eye 
looking critically at the violet, detects 
the slight tinge of red and matches it 
with rose. In the second instance it in- 
dicates a shortening of the violet end 
of the spectrum; but as the color 
sense of this type is normal for all 
practical purposes, matching violet 


with rose should not be counted as a 
mistake. 

In the U. S. Naval Medical Bulletin, 
Vol. XV, No. 4, October, 1921, E. J 
Grow, Captain Medical Corps, United 
States Navy, has an interesting paper en- 
titled “Remarks on Color Blindness, 
together with some of the objections 
found with a few of the color percep- 
tion tests now in use.” He says: 
“One hundred persons representing 20 
officers and 80 enlisted men in the 
United States Navy, all of whom were 
previously shown to be free from color 
defect, at least to any degree which 
would be disqualifying for a seafaring 
life, were each put thru the Jennings 
Test. The result showed that 31 en- 
listed men and 9 officers made from one 
to five mistakes each, and according to 
the test every one of these individuals 
would have been a case for rejection. 
From this it would appear that with 
the Jennings Test we would be in great 
danger of rejecting a large number of 
men who had sufficiently normal color 
perception for all practical purposes.” 
As he does not mention the mistakes 
made, whether it was merely missing 
one or more of the test colors, or 
punching violet for rose, we are left 
in the dark as to the facts. However, 
to show how groundless his fears are, 
[ will introduce here a letter from Dr. 
R. A. Woolsey, Chief Surgeon of the 
St. Louis and San Francisco Railway 
System: 

“Following your request for infor- 
mation regarding the color sense of the 
last 500 men examined on the St. Louis 
and San Francisco Railway, I wish to 
report as follows; 500 men examined, 
6 were color blind, 3 punched K6, 
brown for rose, but were passed, 7 
punched A4 for green but were passed, 
1 punched C9, fawn for green, but was 
passed, 8 punched violet for rose, but 
were passed, 26 missed one or two of 
the test colors, but this was not con- 
sidered a mistake. Out of 494 not 
color blind, 475 made no mistake what- 
ever. That we found only six color 
blind men out of a total of 500, is to 
be attributed to the fact.that a very 
large percent of these applicants had 
been previously examined, either on 
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this road, or on some other. I would 
like to state further that we have ex- 
amined over 25,000 applicants since 
discarding the Thomson stick in 
favor of your Self Recording Color 
Test, and can say that we are more 
than satisfied.” How can we reconcile 
this wide difference between Govern- 
mental tests and those made in civil 
life : 

Tests in the Public Health Service, 
39 examined, 24 made mistakes. 

Tests in the U. S. Navy, 100 ex- 
amined, 40 made mistakes. 

Tests in Railway Service, 494 ex- 
amined, 19 made mistakes. 

The only explanation I can give is 
that the medical officers adhere too 
rigidly to instructions and count as mis- 
takes a failure to punch one of the 
test colors. In the ordinary Holm- 
gren set there are perhaps 10 or 12 
greea skeins, yet if the man examined 
only picks up 6 or 8 no one would be 
foolish enough to reject him on that 
account. 


Two other objections to the self 
recording test are mentioned in Dr. 
Grow’s article. Ist “that the record 


blank may not be placed in the box ac- 
cording to instructions, thereby ren- 
eringing the result of this examination 
of little value.” I have not encountered 
this difficulty in civil practice. It 
rather reflects on the capacity of the 
examiner than on the efficiency of the 
test. 2nd. “That any scheme where 
the test yarns are in a fixed position 
readily lends itself to memorization.” 
I agree with Dr. Grow on this point; 
at the same time when we remember 
that there are sixty-four color patches 
on each color board, 128 in all, and 
that the box may be turned in any one 
of four positions, it would seem to be 
an exceedingly difficult feat to ac- 
complish. 

The objection that the worsted may 
fade is hardly worthy of consideration. 
In my experience it is the soiling of the 
worsteds by handling rather than fad- 
ing that destroys its usefulness. 


The last objection which is urged 


against all worsted tests is that they 
fail to detect those cases of color blind- 
ness resulting from a shortening of the 
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red end of the spectrum. Now is this 
so, or is it merely an assertion made 
by some one years ago and repeated 
so many times in articles on color 
blindness, that it has come to be re- 
garded as.a fact? For a little light on 
this subject let us turn to Color Blind- 
ness and Color Perception, by Edridge- 
Green, known to all as a past master on 
the subject of color blindness. On page 
117 he says, “I have found that an ex- 
amination with colored wools gives us 
very accurate information as to the color 
perception of an individual.” Page 128, 
“A very common mistake due to shorten- 
ing of the red end of the spectrum is the 
confusion of pink (rose) and _ blue.” 
Therefore, when a man matches a dark 
blue with the rose test skein, there is 
probably a shortening of the red end of 
the spectrum. Another surprising fact 
awaits us. The statement has _ been 
made repeatedly by writers that the 
value of the lantern is its ability to de- 
tect shortening of the red end of the 
spectrum. When we read on in Ed- 
ridge-Green, we find that he uses the 
spectroscope to detect shortening of the 
red end of the spectrum and not the 
lantern. On page 137 we have the fol- 
lowing case report: “B-a a4 unit. Spec- 
trum shortened at the red end. Lantern 
test: Tested at a distance of fifteen 
feet with the standard red and _ green 
lights, he was able to recognize these 
under all con tions of obstruction. He 
also correctly named the neutral glasses 


when shown alone.” Page 154. “F. A. 

2 
a 3 unit. Red end of spectrum was 
shortened one-third. Lantern test: He 


distinguished red from green easily un- 
der ordinary circumstances and when 
these were combined with the neutral 
glasses.” “He made many mistakes with 
the worsted test and matched blue with 
rose.’ Ido not mention the above cases 
to question the value of the lantern 
test, but only to show that a shorten- 
ing of the red end of the spectrum is 
not as easily determined as we are led 
to believe. 

Relative to the use of the Edridge- 
Green lantern, on page 731 of his 
article, Capt. Grow says: “It is a much 
more difficult test to understand than 
Holmgren’s, and likewise presents far 
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greater chances for error in results. It 
is not a test for the novice. 

If the Jennings test, or the Holm- 
gren worsteds, do not eliminate per- 
sons with a shortening of the red end 
of the spectrum, how can we account 
for the fact that, as Dr. Grow says, the 
test has been standard in the Navy for 
40 years, and yet no serious accident 
has occurred which could be attributed 
to defective color perception? 

As mentioned before, the self record- 
ing test was largely used in the World 
War. In answer to an inquiry, Dr. 
Eugene Richards Lewis, Los Angeles, 
Cal., Col. Air Medical Service, very 
kindly sent me his experience with the 
test. He says: “After having had 
charge of the sixty-seven examining 
units of the Air Medical Service dur- 
ing their examinations of considerably 
more than 100,000 applicants for. ad- 
mission to the air service training 
schools—and after the additional ex- 
perience as a member of the Medical 
Research Board U. S. Army Air Ser- 
vice from its inception to March, 1919, 
I feel that I can speak with authority 
concerning certain things connected 
with air medical work. I am convinced 
that the Jennings Color Test provides 
an adequate and practicable method of 
examining the color perception of these 
applicants with a degree of efficiency 
which was not promised by any other 
test with which I am familiar. I doubt 
that any other method of registering 
their color perception could have ap- 
proached it in reliability and ease of 
standard applicability. There were in- 
stances in which it failed to negotiate 
the difficult problem of detecting pre- 
learning of the test—the applicant se- 
curing beforehand (and practicing up- 
mn) one of the color boards. ‘These 
mistakes are, however, to be placed to 
the credit of the individual applicant’s 
determination to get by, rather than to 
the debit of the test’s efficiency. There 
were also instances of mistaken rejec- 
tion of applicants with normal color 


perception—in most of these, the fault 
lay in a too militaristically rigid ad- 
herence to the letter of instruction by 
the inexperienced examiner, disqualify- 
ing upon the basis of erroneously 
punched marginal shades of the pri- 
mary colors. You are to be con- 
gratulated upon devising such a test 
and the air medical service is to be 
congratulated upon its availability at 
a time when the elements of speed and 
universal applicability assumed such 
great importance.” 

After considering the mistakes liable 
to be made by persons with a normal 
color sense, a second edition of the test 
has been issued by McAllister & Co., 
132 Market street, Philadelphia. The 
objectionable stone color and all of the 
shades of violet have been removed. 
With these changes made I feel con- 
fident that the cause of much confusion 
has been eliminated. Of course, it is 
to be understood that failure to punch 
one or two of the test colors is not to 
be considered a mistake. 

In conclusion it may be remarked 
that the variety and degree of color 
blindness is infinite. No test has ever 
been devised that will detect every one. 
If an examiner is to be the arbiter in a 
given case, he must be an _ expert 
thoroly trained to make a variety of 
tests. As this is hardly possible, when 
in doubt the record sheet should be 
passed upon by some central authority, 
who has the facts before him. It must 
be remembered that the Jennings Test 
is necessarily rigid, in that when a color 
patch is once punched, it cannot be re- 
called. For this reason the examiner 
should take time to explain the test 
and not allow the record blank to be 
punched until the applicant under- 
stands just what is required. Above 
all don’t reject a man who in his agita- 
tion or ignorance happens to punch in 
a wrong opening. Investigate, explain 
and try him again with a new blank, or 
refer the man to the central authority. 
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SOME ASPECTS OF THE STATUS OF COLOR VISION. 


3URTON CHANCE, 


PHILA 


Certain historical points regarding color vision are mentioned. 
apparatus concerned with perception are reviewed. 
with the effects of illumination upon color perception. 
with structural and chemical changes attending vision. 


the spectrum is considered, 


of vision for colors is considered and then the evolution 


lower animals, primitive races and children. 


the College of Physicians of Philadelphia, November 17, 


It has been many years since any sys- 
tematic discussion of the subject of Color 
Vision has been offered at this Section, 
at least not since the memorable con- 
tributions of William Thomson and of 
Oliver. In the past 30 years the sub- 
ject has engaged the attention of the 
physicist, the physiologist, the psychol- 
ogist, and, but rarely, the ophthalmol- 
ogist. Such a lack of attention on the 
part of the ophthalmologist is not to be 
wondered at, because observation re- 
quires a knowledge of and the experi- 
ence in the use of complicated and elab- 
orate apparatus in an adequately equipped 
laboratory, together with an abundance 
of normal subjects. Moreover, the busy 
ophthalmologist cannot undertake to pur- 
sue a course of research with any pros- 
pect of a leisurely devotion to it, with 
the certainty of bringing his investiga- 
tions to a satisfactory conclusion. He 
therefore must remain an_ interested 
spectator of the operations of others. 

You, Sir, and your committee, have 
deemed it a worth-while disposition of 
the time, to have presented to-night 
“Some Aspects of the Status of Color 
Vision,” especially as there has been 
carried on recently in the British news- 
papers, medical, and other scientific 
Journals, as well as in the British Jour- 
nal of Ophthalmology, a polemic and 
decidedly personally critical discussion of 
the enigma of color vision, occasioned 
by the publication of Edridge-Green’s 
“Physiology of Vision.” This book is 
an extremely individualistic work; it em- 
bodies Edridge-Green’s personal study in 
the past 30 years. As might be expected, 
the author makes dogmatic statements on 
the value of the results of many of his 
observations and ideas. These he mar- 
shals into forces which he proceeds to 
align in such a way as to create a theory 
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The parts of the visual 
The function of adaptation is discussed 
The luminosity of different parts of 
The field 
of color vision as traced in the 
Read Section on Ophthalmology of 
1921. 


of his own design, without offering to the 
unlearned student the results of the ob- 
servations of other investigators, for long 
generally accepted by most accredited au- 
thorities, but to many of which he is 
diametrically opposed. 

The literature on Color Vision is enor- 
mous and is increasing in volume day 
by day. It speaks to most of us in an 
unknown tongue; the nomenclature is 
generated and enlarged by observer after 
observer as he proceeds in his daily 
studies. [The Editors of the AMERICAN 
JoURNAL OF OPHTHALMOLOGY are mak- 
ing every effort to analyze the year's 
publications in Color Vision for presenta- 
tion in the issues of “Ophthalmic Lit- 
erature.” | 

For those who would seriously under- 
take the study of Color Vision, I would 
recommend as a standard basic work, 
Parsons’ “Introduction to the Study of 
Color Vision,” not, however, as a com- 
pendium to take to the links to occupy 
any hiatus in one’s thoughts between the 
events of the game’s rounds. It is an en- 
cyclopedic work filled with references 
and citations with that degree of accu- 
racy and completeness which has char- 
acterized all that that great compiler has 
published. From it I have drawn not a 
little in the preparation of this lecture. 
I would reserve Edridge-Green’s book 
until after one has become well grounded 
in the fundamental principles of the 
study. 

In the short time allowed to-night one 
can only touch on a few of the topics 
of vital interest in any consideration cf 
the subject. Our subject is so vast and 
sided, that it is impossible to 
treat it fully within the limits of a single 
lecture, indeed I can hardly give as much 
as a general notion of the scope of this 
division of science; perhaps a truer and 
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fairer impression can be conveyed by 
brief descriptions of several aspects of 
it than by detailed accounts of one or two. 
I have therefore adopted this plan even 
at the risk of appearing somewhat 
sketchy. 

HISTORICAL. 

The subject of the Color Sense, is full 
of fascinating features. Next to astron- 
omy, it has engaged the attention of 
philosophers from the remotest ages. 
Centuries ago, in 300 B.C., it attracted 
the attention of Theophrastus, the favo- 
rite pupil of Aristotle, whose work on 
“Sensuous Perception and Its Objects” 
in which he made the attempt to deal 
with the phenomena of color sensations, 
is one of the few of his many philosophic 
treatises now extant. A number of 
centuries passed before the subject again 
came under notice, perhaps because in- 
vestigators were deterred from attempt- 
ing its solution by reason of the abstruse- 
ness of the problems, or because the 
faculty of being able to distinguish colors 
was regarded as one of the attributes of 
our existence, and therefore accepted as 
among the unsolvable mysteries. 

However this may be, no record has 
been found of any further study of color 
vision until the appearance of Robert 
Boyle’s observations in 1663. Then, in 
1672, came the great discovery by Sir 
Isaac Newton, of the decomposition of 
white light by means of the prism into 
the, socalled, spectral colors. Newton’s 
discovery, which has been held by some 
to be the greatest of his achievements, 
demonstrated that white light is rarely, 
if ever, homogeneous, but is composed 
of seven lights varying in color, which 
he called in order, red, orange, yellow, 
green, blue, indigo, and violet. Newton 
regarded the spectrum of sunlight to be 
in reality an image of the component 
parts of the light separated from one an- 
other, so that each may be viewed singly, 
and from this discovery came the spec- 
troscope and all the enlightenments which 
the introduction of that optical appliance 
has made possible to science. 

It was quite one hundred years later 
before any activity in the study of Color 
Vision became manifest, but this was con- 
cerned chiefly with the reporting of cases 


of defective color perception, the con- 
templation of which led to the promulga- 
tion of a Theory of Color Vision by Dr. 
Thomas Young. 

I will leave further historical account 
of our subject until another time, when 
I hope to have the honor of presenting 
to you a brief resumé of color blindness, 
and state the essential points of the vari- 
ous theories of color vision, which the- 
ories are not a little governed in their 
reasonableness by the facts elicited in ob- 
servation of the color blind. And, it 
seems to me, that some such facts con- 
cerning color vision as we are to con- 
sider to- night are necessary for a com- 
prehension of “the ideas embodied in the 
theories held by their advocates. 


VISUAL SENSATIONS. 


Our visual sensations comprise color- 
less and color sensations. The series of 
colorless sensations include every shade 
of grey between the deepest black and 
the most blinding white. Color sensa- 
tions include not only the various “spec- 
tral” hues which are afforded by the 
analysis of daylight, but also others which 
are not to be thus obtained, as purple 
and carmine. 

Ordinary sunlight, by appropriate 
means, can be split up into its component 
“rays” which differ from each other in 
their wave lengths. Certain of these are 
visible and constitute “Light,” in the 
narrower sense, but instead of giving rise 
to the sensation of white light, they 
show, to the majority of persons, certain 
pure colors, in the following order, red, 
orange, yellow, green, blue, and violet. 
When white light is passed thru a glass 
prism, as in Sir Isaac Newton’s original 
experiment, a spectrum is obtained: at 
one end is red, which has the longest and 
at the other violet, which has the short- 
est wave length; the intervening colors 
being produced by waves of intermediate 
lengths. 

The limitation of the spectrum at the 
violet end is less precise, because the rays 
in the neighborhood are changed into 
rays of greater wave length by the 
media of the eye, particularly the lens 
and retina. This “fluorescence” causes 
them to produce a lavender hued sensa- 
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tion, which does not denote true visibility 


of the short wave length rays. Beyond 
the red end are waves of greater length, 
which when absorbed cause a rise in tem- 
perature. Beyond the violet end are 
waves of smaller wave length which are 
capable of causing chemical action. So 
striking is the physiologic phenomenon 
of the visibility of the intermediate series, 
that the heat rays are commonly spoken 
“infrared,” and the actinic or 
chemical rays as “ultraviolet.” 

Pure spectral colors rarely occur in 
nature, therefore, much of the literature 
on color vision is devoted to observations 
with pigments, colored glasses, and so on. 
It is necessary, therefore, to say a few 
words about these complex colors. 
When white passes thru a red glass 
or transparent red fluid, certain rays are 
absorbed by the medium. The red 
rays, however, are transmitted in 
greatest quantity, so that the dom- 
inant color of light reaching the eye is 
red; but it is not pure red. Most blue 
substances, such as copper salts, allow 
the blue rays to pass, but also some 
of the green and violet, and a few of 
the red and yellow. Yellow substances 
allow much red and green to pass as 
well as yellow, but little blue and vio- 
let. The true composition of the trans- 
mitted light can be determined only 
with the spectroscope. 

PARTS OF THE VISUAL APPARATUS AFFECT- 
ING PERCEPTION. 

As might be expected all light sen- 
sation is affected by the various media 
and structures of the eye. It is not 
necessary for us to dwell long on the 
ordinary details concerning these 
structures; it is of interest, however, 
to know that the optical system of the 
eye is not achromatic. The crystalline 
lens normally possesses a slightly am- 
ber-yellow hue, which is inappreciable 
in youth, but with advancing years it 
becomes tinged with a yellow pigment. 
The effect is similar to that occasioned 
by the macular pigmentation. And, it 


of as 


is of importance to bear in mind, in 
estimating the visual sensations of el-- 
derly people, that the color of the lens 
causes an appreciable absorption of the 
more refrangible rays, green, blue, and 
violet. 
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The macula lutea, as its name im- 
plies, is permeated with a yellow pig- 
ment, the amount of which varies con- 
siderably different individuals. 
Therefore, the influence of the macu- 
lar pigmentation is of great moment, 
for because of it, certain spectral rays 
are absorbed more than others. The 
variations in color matches and in the 
estimation of complementary colors, by 
various normal sighted individuals, 
has been attributed to this cause. This 
variation in individuals is purely physi- 
cal, and must not be confounded with 


allied variations which are due to 
physiologic abnormalities. Of these 


physical variations and physiologic ab- 
normalities I will speak later on. 

The part of the retina to which, for 
the present purpose, most attention 
must be directed is that comprising 
the rods and cones and the pigment 
epithelium. It has been shown con- 
clusively by “Purkinje’s Figures,” 
which depend upon the position of 
shadows thrown by the retinal vessels 
upon the percipient layer of the retina, 
that the primary seat of visual im- 
pulses is in the layer of rods and cones. 
Here the most sharply defined image 
is formed by the optical system. 

The rods and cones, as their names 
imply, are minute cylindrical and con- 
ical structures. They project verti- 
cally, or, more accurately, radially 
from the surface of the outer limiting 
membrane of the retina. Almost ex- 
actly at the posterior pole of the eye 
is situated a small area in which vision 
is most distinct. This area is impreg- 
nated with a yellow pigment, and hence 
is called the macula lutea or yellow 
spot. In the center of the yellow spot 
there is a conical pit, the fovea cen- 
tralis caused by thinning out of the 
retina. In this minute area, the struc- 
tures are reduced to little more than 
neuroepithelium and ganglion cells. 
Moreover the neuroepithelium in this 
region consists entirely of cones, which 
are here slender and elongated and are 
more rodlike than are found elsewhere. 
This change in the structure of the 
cones may be evidence of some physi- 
ologic combination of the functions of 
both rods and cones in this situation. 


STATUS OF COLOR VISION 277 


Passing peripherally in every direc- 
tion from the central fovea, it is found 
that rods gradually make their appear- 
ance between the cones, and sdon the 
number of rods in a given area be- 
comes greater than that of the cones, 
so that at the extreme periphery of the 
retina only a few scattered cones are 
to be found. 

In the researches in color perception 
three areas of the retina have been dis- 
tinguished : 

The Macula, measuring 1-3 mm.; 
the Fovea Centralis, measuring 0.24- 
0.3 mm. in diameter; and the Rod free 
area, measuring 1-3 mm. 

Much knowledge has been gained 
as to the distribution of the rods and 
cones from the study of the retinae of 
lower animals, altho the great variety 
in forms of the neuroepithelial cells, in 
the several classes studied, prevents 
any generalized classification. In the 
retinae of most mammals, amphibia 
and fishes, there are rods and cones, 
the number of rods much exceeding 
that of the cones. In birds, on the 
other hand, cones are much in excess 
of rods. In most reptiles, lizards, 
snakes, tortoises, only cones are found. 
There are vertebrates possessing only 
rods, certain fishes, rays and dog-fish; 
certain mammals, hedgehog, bat, mole 
and night apes. There are also ani- 
mals of nocturnal habits possessing 
only rods. Owls and mice have only 
a few rudimentary cones; rats also 
possess a few cones. 

Hess has found rods in fowls and 
pigeons, tho there are a few in the 
posterior and superior parts of the ret- 
ina which are most used in pecking. 
He found a fairly uniformly distribut- 
ed, “not inconsiderable number” of 
yellow or brown oil globules in the 
retina of the owl and hawk, but these 
are present only in cones. As regards 
nocturnal birds, contradictory state- 
ments have been made by various 
authorities. 

Colored oil globules are found in the 
cones of birds and reptiles; similar 
colorless bodies are found in fishes and 
amphibia. The globules are more 
deeply colored, yellow or brown, in 


night birds and in tortoises than in 
day birds. They are absent in the 
crocodile. 

ADAPTATION. 

Vision is profoundly affected by the 
condition of the retina at the moment 
of stimulation and by the nature of the 
stimulation to which the retina has 
been previously submitted. 

When we pass suddenly from bright 
sunlight into a dimly lighted room, we 
can see nothing for a time until we 
become “accustomed to the darkness.” 
When we pass from the dark into 
bright light, vision is also difficult and 
may be painful. We therefore infer 
that the sensibility of the retina be- 
comes increased at low’ illuminations. 
This automatic process of leveling the 
sensibility of the retina to the require- 
ments of the moment is called dark, or 
light, “adaptation.” 

Parsons speaks of the light adapted 
eye as a “photopic eye,” and of vision 
under these circumstances as “pho- 
topia”; and of the dark adapted eye as 
a “scotopic eye” and of vision under 
these circumstances as “scotopia.” 

Dark adaptation, and its converse 
process, light adaptation, essentially 
depend on changes in the retinal ap- 
paratus. Light adaptation takes place 
with great rapidity, while dark adapta- 
tion can be shown to be still incom- 
plete, even after an hour’s stay in a 
perfectly dark room. But not the 
whole of the retinal surface of our eye 
is susceptible to dark adaptation. At 
the fovea dark adaptation is impos- 
sible. 

Dark adaptation is a relatively slow 
process. It is characterized by a rise 
in the sensitiveness of the retina to 
light, which is slow during the first ten 
minutes of exclusion of light from the 
eyes, rapid during the following twenty 
or thirty minutes, and again slow or 
almost negligible after that period. 
The general character of the curve of 
retinal sensibility is the same in all 
cases, but there are marked individual 
variations in the rapidity and amount 
of rise, thus explaining the fact that 
some people see very much better in 
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a dull light than others, tho variations 
in the size of the pupils and other fac- 
tors are not without importance in this 
respect. Mydriatics have an indirect 
effect; the first slow rise is prolonged 
from ten to twenty minutes but is fol- 
lowed by the normal rapid rise to the 
normal height. Certain drugs, as 
strychnin, cause increase in the amount 
and rapidity of the rise of sensibility. 
In nightblind people there may be 
only a very slow rise, the ultimate sen- 
sibility after an hour being near the 
normal limit. In severe cases there is 
very little rise even after several hours. 
Such adaptation is normal in the color 
blind, even in the totally color blind. 

Very short exposure to bright light, 
e. g., striking a match, causes a very 
temporary fall without materially al- 
tering the course of the curve. The 
increase in sensibility after very pro- 
‘longed dark adaptation is more quickly 
and completely abolished by exposure 
to light. Dark adaptation of one eye 
has no effect upon the other. 

Under ordinary conditions, yellow is 
the brightest color sensation given by 
any simple color stimulus, but when 
the eye is adapted to sunlight, the point 
of maximal brightness changes from 
yellow to green. At the same time 
blue colors appear lighter and red col- 
ors darker than when seen under ordi- 
nary illumination. Indeed, so dark 
does the red end of the spectrum be- 
come that its extremity is invisible; 
the red end of the spectrum then ap- 
pears shortened. Hence with failing 
light the brightness of different colored 
objects alters, the colors towards the 
red end of the spectrum becoming rela- 
tively darker, those towards the violet 
end brighter, so that finally the reds 


appear almost black and the _ blues 
bright. This fact was first investigat 


ed by Purkinje in 1825, and since then 
the changes in the relative brightness 
of colors are known as the “Purkinje 
phenomena” after the name of their 
discoverer. “Dark adaptation” is the 


essential factor for the production of - 


the Purkinje phenomenon. The phe- 


nomenon can be readily observed at 
dusk on a summer’s evening in a gar- 
den of variously colored flowers. They 


are not due merely to a reduction in 
the illumination of the colors, but to 
the adaptation of the eye to twilight. 
Abney, graphically, yet with great 
charm, described the phenomenon in 
his Tyndall Lecture on “Color Vision” 
before the Royal Institution in 1894: 

“At nightfall in the summer the or- 
der of disappearance of color may of- 
ten be seen; orange flowers may be 
plainly visible, yet a red geranium may 
appear black as night; the green grass 
will be grey when the color of the yel- 
low flowers may yet be just visible. 
An early morning start in the autumn 
before daybreak will give an ample op- 
portunity of satisfying oneself as to 
the order in which colors gradually re- 


appear as daybreak approaches. Red 
flowers will be at the onset black, 
whilst other colors will be visible as 


grey. As more light comes from the 
sky the pale yellow and blue flowers 
will next be distinguished, tho the 
grass may still be a nondescript grey. 
Then, as the light still increases, every 
color will burst out, if not in their full 
brilliance yet into their own undoubt- 
ed hue.” 

Besides this temporal variation in 
the sensitiveness of the retina, there is 
a well marked regional variation. The 
light sensitiveness of the various parts 
of the retina must be carefully distin- 
guished from their visual acuity for 
form. In the condition of light adap- 
tation, the fovea is the most sensitive 
part of the retina; in dark adaptation 
the fovea is the least sensitive part of 
the retina. In other words the fovea 
is a region of physiologic night- 
blindness. 

The absence of Purkinje’s phenom- 
enon at the fovea, when taken in con- 
junction with the absence of rods at 
the fovea, suggests that while the 
cones are concerned with ordinary vi- 
sion under conditions of bright adap- 
tation, it is the function of the rods 
to develop colorless sensations in the 
dark adapted eye. On this supposi- 
tion the rods become the end organs of 
colorless vision for dim light. 

If a number of patches, colored or 
colorless, be viewed in a nearly dark 
room by the sufficiently dark adapted 
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eye, it will be found that the particular 
patch to which the eye is turned is in- 
visible, while the others are visible. 
As soon as the eye is turned to regard 
any one patch, that patch immediately 
vanishes. Now the fovea is the region 
of the retina which ordinarily receives 
light from a not too large object 
when the eye is turned to fixate it. 
Various other pieces of experimental 
evidence confirm the conclusion that, 
at the fovea, dark adaptation, the 
Purkinje Phenomenon and even vision 
under conditions of low illumination, 
are absent. So also is the excitability 
of a given area affected by the condi- 
tion of sensibility and stimulation of 
the surrounding areas. 

The relative central scotoma in dark 
adaptation was long ago recognized by 
astronomers, who noticed that stars of 
small magnitude were seen better if 
viewed somewhat eccentrically. They 
found on viewing the Pleiades, that by 
direct fixation four or at most five 
stars were seen, but by indirect fixa- 
tion a number of weaker stars became 
visible. The direction is constant for 
the same eye and varies with different 
eyes; it depends upon macular balance 
and refraction rather than upon the 
specific sensibility of the parts of the 
parafoveal region. 

Altho the fovea is nightblind rela- 
tively to the periphery, it is capable of 
a slight degree of dark adaptation. 

Complete dark adaptation is only 
reached after prolonged exclusion of 
light. Hence a moderate degree of 
scotopia is generally present in every- 
day life, sufficient indeed to elicit the 
Purkinje Phenomenon merely by sud- 
den diminution of the intensity of the 
stimulus. If after remaining for a 
considerable time in a moderately 
lighted room, the illumination is sud- 
denly diminished, reds at once appear 
much darker and blues much brighter. 

It will be readily appreciated that 
complete dark adaptation rarely oc- 
curs under normal conditions of life. 
Scotopia is the condition of vision in 
which there is a relatively high degree 
of dark adaptation. It will be best to 
consider the conditions of vision after 
prolonged stay in a’ feebly lighted 


room. If colored objects are viewed 
under feeble illumination, the colors 
cannot be distinguished, but all appear 
to be of various shades of grey. The 
eye is totally color blind. A spectrum 
of low intensity appears as a colorless 
bright streak, varying, however, in 
brightness in different parts. Conse- 
quently accurate matches can be made 
between any two parts of the spectrum 
by merely modifying the intensity of 
one light. 

If the intensity of the spectrum is 
slightly raised the colors become evi- 
dent in a definite order and the rela- 
tive brightness of the different parts 
becomes altered. As the intensity is 
still further raised, the eye becomes 
light adapted and the spectrum shows 
all its hues with the manifestation of 
relative brightness. Scotopic vision at 
very low intensities is therefore achro- 
matic; with slightly raised intensities 
of light it becomes chromatic. We 
may distinguish the two conditions as 
achromatic and chromatic scotopia re- 
spectively. 

LUMINOSITY OF THE SPECTRUM. 

In his celebrated book on, “Optics,” 
published by Sir Isaac Newton, in 
1704, appears this passage: “It is to be 
noted that the most luminous of the 
prismatic colors are the yellow and 
orange. These affect the senses more 
strongly than all the rest together; 
and next to these in strength are red 
and green. The blue compared to 
these is a faint and dark color, and the 
indigo and violet are much darker and 
fainter, so that these compared with 
the stronger colors are little to be re- 
garded.” It was not until 1817 that 
exact measurements of the brightness 
of the various parts of the spectrum 
were published by Fraunhofer. 

As might be expected the significance 
of luminosity in color vision is of pro- 
found importance. It is apparent to 
all that two white lights of different in- 
tensity will impress the senses in dif- 
ferent degrees of brightness or lum- 
inosity. The measuring of that dif- 
ference is called “photometry.” When 
lights of different colors are compared, 
the differences might not be apparent 
but their measurements may be en- 
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Such comparison is 
“heterochromic pho- 


tirely different. 
spoken of as 
tometry.” 

Heterochromic photometry has _ be- 
come of great importance since the in- 
vention of electrical lighting, and a 
considerable amount of attention has 
been devoted to it in the estimation of 
lights for various purposes. It is ac- 
complished by means of an episkotister, 
which consists essentially of a metal 
disc containing alternate closed and 
opens sectors, thru which light may be 
diffused by rotation. When the epis- 
kotister is placed before two lights of 
different luminosities and rapidly ro- 
tated, an unpleasant “flickering” of 
each light is seen at certain rates of 
rotation. The disc is rotated until the 
flicker ceases before each of the lights, 
and comparisons are then made of the 
relative speeds. 

SPECTRUM AS SEEN BY THE LIGHT- 

ADAPTED (PHOTOPIC) EYE. 
The Spectrum; Hue, Luminosity, Sat- 
uration. 

If a pure spectrum of moderate in- 
tensity is observed, a band of colors 
is seen. Of these, four are clearly de- 
fined as separate and distinct from 
each other: red, yellow, green, and 
blue, the red region consisting of the 
least refracted rays, the blue of the 
most refracted. Between the red and 
yellow we distinguish a region which 
is called orange. The gradation of red 
to yellow is gradual and it will be gen- 
erally admitted that orange partakes 
of the natures of both red and yellow 
psychologically, the red element di- 
minishing as we pass from red to yel- 
low and the yellow element corre- 
spondingly increasing. Between yel- 
low and green a somewhat similar 
gradation occurs, the yellow gradually 
becoming more and more tinged with 
green until we fail to recognize any 
yellow at all, and the color gives the 
impression of pure green. Passing 
further towards the blue an intermedi- 
ate green-blue region is met with, 
showing the same gradual transition 
until the blue no longer gives an im- 
pression of green. Passing beyond the 
blue we gradually come to a region in 
which the predominant sensation is 


nature. 


still of the order “blue,” but it is not 
pure blue. It is called violet. Now 
violet is a color which occurs rarely in 
There is, however, a color in 
nature which is often called violet, but 
which is really purple. True purple 
does not occur in the spectrum, but it 
can be obtained by mixing pure red 
light with pure blue light, and we can 
pass from blue to red thru violet and 
the mixtures of blue and red which are 
called purple and carmine. 

We have thus traveled in a circle 
and returned to the original starting 
place, red. This is a very important 
fact, for it can be proved that with the 
help of the colors thus obtained, either 
pure or mixed with each other or with 
black in various proportions, all known 
colors and tints can be reproduced. 

Speaking generally then, change of 
wave length causes a change in color, 
or in the hue or tone of a color. The 
tone changes most rapidly on both 
sides of the yellow, most slowly near 
the ends of the spectrum. 

When we combine any color stimu- 
lus with another which lies more re- 
mote from it on our color circle, we 
obtain a sensation gradually diminish- 
ing in hue and increasing in greyness; 
that is to say, there is less and less 
“color” in the resulting sensation, un- 
til ultimately a color stimulus lying so 
far distant is reached that, when pre- 
sented simultaneously with the other, 
it yields a perfectly colorless sensation 
of the black-white series. Every color 
sensation may be said to have its an- 
tagonistic color sensation, in the sense 
that when the corresponding stimuli 
simultaneously excite the same retinal 
area they produce merely a colorless 
sensation. The red of the extreme end 
of the spectrum and a certain bluish- 
green are antagonistic colors; so are 
purple and yellowish-green, violet and 
yellow, etc. These pairs of colors are 
also called “complementary,” inasmuch 
as if one regards a sharply defined 
patch of one of these colors, and then 
turn the eye on to a colorless surface, 
the other member of the pair appears 
as a “negative after-image.” 

These observations suffice to indi- 
cate how color sensations may vary 
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not only in color (or hue) but also in 
“tint.” One color sensation may be 
rich in color, while another, altho of 
the same color may be poor in it. This 
poverty is due to the simultaneous 
presence of some member of the color- 
less series. The pure spectral colors 
may be successively mixed with gradu- 
ally increasing quantities of white light, 
until they become so pale that eventu- 
ally no color can be distinguished. 
They are then said to become less satu- 
vated. A red sensation will change in 
tint owing to the simultaneous pres- 
ence of grey. If the grey be light or 
white, the tint will be rose or pink; if 
it be dark or black, the tint will be 
brown. So, too, a blue, when fully 
saturated, yields a pure blue sensation; 
when mixed with white, greys or 
black, of the colorless series, it changes 
the sensation to a pale blue, or sky 
blue or a bluish-black tint. A “highly 
saturated” color is one rich in color and 
contains a minimum of white. 

Yet, even when color stimuli are 
pure, that is to say, when the stimuli 
consist only of light waves of a uni- 
form length and are freed by suitable 
filtering media from other waves and 
from white light, the color sensations 
thus obtained differ from one another in 
still another direction, namely in 
“brightness.” Apart from the change 
in color the most striking feature of 
the spectrum is the difference in 
brightness or luminosity of different 
parts. The brightness varies with the 
intensity of the light, but if the inten- 
sity is increased beyond a certain point 
the colors also change in tone; not only 
does it alter the hue but also the satu- 
ration, so that eventually it produces 
only the sensation of white light. It 
is obvious that the purest yellow sen- 
sation is brighter than the purest red 
or any other saturated color sensation, 
and similarly that spectral green gives 
a brighter sensation than spectral blue. 
The totally color blind person sees the 
spectrum merely as shades of grey, 
which may be said to differ only in 
brightness. Indeed brightness is the 
one and only character in which sen- 
sations of the black-white series differ 
from one another. 


So far, then, we have reached the 
following conclusions. The series of 
colorless sensations varies only in 
brightness; the colored series varies 
both in hue (color) and in brightness; 
and by combining stimuli which would 
separately yield colorless and colored 
sensations respectively, color sensa- 
tions may be made to vary in tint. 

From what has already been said 
we see that there are two thresholds 
of vision, a general threshold, the min- 
imal stimulus producing the sensation 
of light; and a specific or color thresh- 
old, the minimal stimulus producing 
the sensation of color. The interval 
between them is spoken of as the color- 
less photochromatic interval. 

Research has shown that, at any 
rate in lower animals, stimulation of 
the retina by light is accompanied by 


structural, chemical and _ electrical 
changes. 
STRUCTURAL CHANGES. The _ chief 


structural changes are the phototropic 
reaction of the pigment epithelium 
and the contraction of the cones. To 
these may be added changes in the 
Nissl granules of the ganglion cells. 

When the frog’s eye is exposed to 
light, the pigment granules wander in- 
to the cell processes between the rods 
and cones. The light effect is com- 
plete after 5 to 10 minutes’ exposure. 
The retreat of the granules to the com- 
plex dark position takes one to two 
hours. The light effect is limited to 
the area stimulated, so that an “epi- 
thelial optogram,” that is, an image 
of an object formed on the retina, ow- 
ing to the bleaching of the visual pur- 
ple, can be produced. These images 
have been fixed in excised eyes. 

The violet end of the spectrum is 
more strongly “retinomotor” than the 
red end; the red light causes little re- 
action. Light on one eye causes wan- 
dering of the pigment in both. Light 
on the skin produces the effect in 
frogs; so, too, does electrical stimu- 
lation of the optic nerve, probably thru 
the centrifugal nerve fibers. The pho- 
totropic reaction of the pigment epi- 
thelium has not yet been proved to oc- 
cur in mammals. 
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CHEMICAL CHANGES. The most im- 
portant chemical change caused by the 
action of light on the retina concerns 
those observed in the visual purple or 
rhodopsin. In the outer parts of the 
rods is diffused a substance highly sen- 
sitive to light called the “visual pur- 
ple.” This remarkable substance was 
discovered in the rods of the frog’s 
retina by H. Miiller in 1851. Boll, in 
1876, first studied it exhaustively. It 
occurs in all animals which possess 
rods, from the lampreys to man; the 
cones do not contain it, it is present in 
the rods only. It is therefore absent 
from the fovea. The importance of 
this we shall see as we discuss the 
various theories of color. 

The color of visual purple varies in 
different animals and under different 
circumstances, and _ gives different 
spectroscopic absorption bands. It is 
rapidly bleached by daylight, the 
bleaching of which is limited to the 
area exposed to the light. Light on 
one eye does not cause any bleaching 
of the visual purple of the other. In 
darkness the color becomes slowly re- 
stored, the visual purple being regen- 
erated, but only on contact with the 
pigment epithelium. Regeneration com- 
mences in the frog in about half an 
hour and is complete in one to two 
hours. 


FIELD OF VISION FOR COLORS. 


The acuteness of form vision falls 
off rapidly in passing from the fovea 
to the periphery, but movements of ob- 
jects having their images in the periph- 
ery are very readily observed. When 
an object is looked at directly, a sharp 
image is formed on the fovea and the 
immediately surrounding area. An 
object, therefore, which subtends less 
than 3° at the nodal point of the eye 
will form its image entirely upon the 
rod free ‘area of the retina. Larger ob- 
jects, subtending 4°-12°, will form 
their images on the macular region, in 
which only a few rods are present in 
the peripheral parts. Objects sur- 
rounding that fixated form images on 
the peripheral regions of the retina 
which are richly supplied with rods. 


BURTON CHANCE 


Thruout the field of view, the color 
sensibility of the normal retina, just 
as in form vision, differs according as 
the image, or the color, is at the fovea 
or is peripheral. The extreme periph- 
ery of the retina is totally color blind. 

If we fix a point with the eye, and 
while we are steadily fixing it intro- 
duce a colored patch so that the color 
stimulus falls on the outermost region 
the patch is seen as a gray. Now with- 
in this totally color blind zone lies a 
zone which is red-green blind. If the 
colored patch be orange, it appears 
grey when the stimulus falls on the 
extreme periphery of the retina, but 
when introduced into less peripheral 
areas it appears yellow; in this zone a 
yellowish-green patch appears yellow, 
and a bluish-green, purple or carmine 
patch appears blue. Finally, at the 
center, we reach a zone which is sen- 
sitive to the red and green if they oc- 
cur in the color stimulus. Foveal, or 
central, vision must therefore be clearly 
distinguished from peripheral or eccen- 
tric vision, for we have three zones in 
the retina, an outer, totally color blind, 
an intermediate, red-green blind, zone, 
and, a central zone, of complete color 
vision. These zones are more accu- 
rately described as zones of color weak- 
ness. Under proper conditions, the 
zones for red and green are found to be 
identical, and so are those for yellow 
and blue. 

Interesting studies have been carried 
on in the use of colors to outline these 
zones, and in the gradation of the col- 
ors according to the manifestation of 
the changes in going from zone to 
zone. The results obtained from ob- 
servations on the color perception vari- 
ations in the fields of vision have been 
used with great advantage to substan- 
tiate the arguments advanced by the 
adherents of the “four-color theory.” 


The fields for colors are approxi- 
mately concentric with that for white, 
their limits being determined by the 
intensity of the light, and as the colors 


‘change in appearance in passing from 


the point of fixation towards the pe- 
riphery, the periphery is therefore dys- 
chromatopic rather than achromatopic. 
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Those at the red end of the spectrum 
pass thru yellow to grey; those at the 
violet end thru blue to grey. Blue- 
green becomes green then yellow- 
green, then yellowish white. 

The limits of the color fields vary 
not only with the intensity of the light, 
but also with the saturation of the 
color, and above all, the size of the 
object. If these are sufficiently great 
colors may be recognized, almost, if 
not quite, at the extreme periphery. 

As already mentioned only the 
foveal region gives the unadulterated 
photopic reactions, unless the eye is 
very completely adapted to light, and 
all traces of scotopia eliminated from 
the peripheral field. Ordinary observa- 
tions with the perimeter do not afford 
accurate details for comparison. Color 
pigments do not give the same fields 
as the spectrum colors with which they 
approximately match, since they are 
impure colors. 

If light adaptation is rendered as 
complete as possible by exposure to 
bright sunlight, many points of interest 
are elicited. Under these circum- 
stances it appears—within the limits 
of experimental error—that color 
matches, spectral or composite, which 
hold good for the fovea remain good 
when viewed eccentrically, but tho the 
matches remain matches the values al- 
ter, the colors changing in the mid- 
peripheral region, and becoming color- 
less in the extreme periphery. It may 
therefore be concluded, that in the pho- 
topic eye peripheral vision differs from 
central vision only in the direction of 
a diminution in sensibility, and not in 
the direction of a change in character 
of sensation. 

Further, all color mixtures which 
appear colorless by central vision re- 
main colorless by peripheral vision. 

EVOLUTION OF COLOR VISION. 

We now turn to an entirely different 
aspect of color sensibility—its develop- 
ment in the individual and in the race. 
A priori we should expect some light 
to be thrown upon the fully developed 
color sense of man by a knowledge of 
the stages thru which that color sense 
was evolved. The sources of our in- 


formation on the evolution of color vi- 
sion are few and the methods of in- 
vestigation difficult and arduous. Only 
recently have the researches been car- 
ried out in a scientific manner and 
yielded results of particular value. 

CoLtor VISION IN ANIMALS. In the 
invertebrata, little has been done be- 
yond recording that the animals have 
been attracted or repelled by lights of 
different wave length and intensity, as 
exhibited by movements towards or 
away from the light; experiment being 
confined merely to observation of their 
movements when the cage or trough is 
illuminated by lights of different colors. 

We naturally appeal to the visual 
sensations of lower animals. Experi- 
ments which have been performed 
upon animals have hitherto thrown lit- 
tle light on the development of color 
vision; some deductions can be made, 
however, from the comparative study 
of the structure of the visual organs. 
One great difficulty lies in determining 
whether differences in the behavior of 
the animals are due to differences in 
color or in brightness merely. It is 
only in recent work that adequate at- 
tention has been paid to this point. 
Another and insuperable difficulty is 
our powerlessness to determine sensa- 
tion qualities in animals other than 
ourselves. Even among men, there is 
reason to believe that no two subjects 
have precisely the same color sense; 
all the more so when dogs, mice, birds 
or crayfish are said to be capable of 
distinguishing one color from another, 
we are not in the least justified in con- 
cluding that the various colors appear 
equally different to these animals, or 
that their experiences of color are com- 
parable to our own. 

Experiments on the color vision of 
the higher animals have been per- 
formed by training the animal to react 
in a prescribed way, say to enter a 
compartment colored in a given hue, 
perhaps rewarding or punishing it ac- 
cording as it enters the right or wrong 
compartment. When once the animal 
has learnt to react to a given color, the 
experimenter studies the degree of cor- 
rectness with which it is able to react 
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in the simultaneous presence of one 
or more colors or greys illuminating 
other compartments. In other experi- 
ments, especially on lower animals, the 
reaction is obtained by offering food on 
tiles or in forceps of a given color, or 
by coloring the food. 

It is impossible to set forth here the 
various conclusions which have been 
reached by different workers. They 
agree in finding that in regard to color 
sensibility animals differ widely from 
one another and from ourselves. The 
most recent experiments on dogs ap- 
pear to show that during the early days 
of training they react so exclusively to 
differences of brightness, that at this 
stage of experiment they appear to be 
totally color blind. 

It is only later, after a period of pro- 
longed training, that they show them- 
selves capable of reacting to differences 
of color. There is no evidence in all 
the work which has been devoted to 
animal color vision that red and green 
vision is generally weak or sometimes 
absent. Yet one might have expected 
that red-green vision would prove to 
be the last in the course of evolution 
to be acquired, considering the rela- 


tively great frequency of red-green 
blindness in man. Thus neither in 
animals nor among children or sav- 


ages, is there evidence of the evolution 
of the color sense along a definite path. 

Tue Cotor VISION OF PRIMITIVE 
Races. A study of color vision of 
primitive races may throw some light 
on the evolution of visual sensations. 
It may be that some primitive races 
are in a condition of arrested develop- 
ment of vision, as of other faculties. 
We have only just crossed the thresh- 
old of this part of the investigation 
and it is to be hoped that no time will 
be lost in carrying it forward, lest the 
material for the research be obliterated 
by the march of civilization. 

Interest in the color vision of prim- 
itive people was first aroused by Glad- 
stone, in 1858, who in his “Studies on 
Homer and the Homeric Age,” drew 
attention to the vagueness of the color 
terminology of Homer, and concluded 
that the ideas of color at that time 
must have been different from our own. 
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[It may interest us to read what 
Gladstone of Homer’s sense of 
color: “He knew but little and vaguely 
of the differences of colour, except as 
approximations to the opposite ideas 
of light and darkness, both of which 
he grasped firmly, and turned very 
largely to poetic use. He never gives 
an epithet of colour to a flower; never 
calls the skies blue; and there is no 
work in the poems which would jus- 
tify an assertion, that he had any ap- 
proach to a distinct perception either 
of green or of blue. Yet so well did 
he employ his comparatively scanty ma- 
terials, that his visual imagery is both 
abundant and highly imposing.” 

Several words occur in the Iliad for 
red and one word definitely used for 
yellow; but a much less definite word 
for blue or brown. These peculiarities 
of color terminology have since been 
found rot only to be characteristic of 
Homer, but also to occur in ancient 
writings in very different parts of the 


says 


world. The conclusion has_ conse- 
quently been drawn that our color 
sense has been evolved in compara- 


tively modern times, that the sensa- 
tions of red and yellow arose before 
the sensation of green, and that only 
at a much later date did the sensation 
of blue develop. 

It has been suggested that the color 
names of the Homeric Greeks and un- 
cultured peoples might be explained by 
environment. The Achaians were a 
subbarbaric race who had reached the 
stage of culture at which the use of 
pigments is practiced, but who only 
employed red and a reddish purple in 
staining or dyeing. Their color vo- 
cabulary is exactly accommodated to 
such a stage; and Gladstone believed 
that they could not have understood 
real colors by their apparent color 
terms, because the words descriptive 
of color are used loosely. The later 
Greeks were themselves aware of the 
deficiency in their color vocabulary. 
The superior power of red to strike 
the attention may be due to the fact 
that red objects in nature are rare, 
while blue and green are constantly 
spread out in large tracts of sky and 
sea and foliage. Further, while many 
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vf the rare red objects, blood, fruits, 
birds, ironstone, minerals, etc., are 
of practical importance, and while the 
abundant green objects are present in 
endless variety of tones, shades and 
shapes, many of which call for the ex- 
ercise of discriminatory perception, the 
widespread blue surfaces of sky and 
sea are commonly of uniform tone, 
and in hardly any circumstances is the 
discrimination of blue tones of prac- 
tical importance to men of the lower 
cultures. 

Altho the color sense of the ancient 
Greeks is beyond investigation we can 
fortunately determine that of other 
primitive peoples of the present day, 
most of whom, it is interesting to note, 
show the same or similar defects in 
color terminology as those deduced 
from the ancient writings of the civil- 
ized world. Certain tribes of India, 
for example, have a very definite word 
for red and a somewhat less definite 
word for yellow; they have a word for 
green which may also be used for 
brown and grey and occasionally for 
black, but they have no word for 
brown, violet or light blue. The words 
they use for light blue are those they 
use also for green and black. So, too, 
among other tribes, definite words ex- 
ist for red and yellow; many words are 
used to describe green, some of which 
are applied to blue and black, while 
violet and brown have no definite 
names. 

Our own Fellow, Dr. William Henry 
Furness, whose untimely death oc- 
curred only so recently, in his book on 
his life among the Yaps, of that island 
among the Carolines now subject to 
international dispute, has this to say of 
the color vision of the natives of that 
far away Pacific island: 

“It must be indeed a strange world 
to live in where black, blue, and green 
are identical in colour; yet apparently 
it is in such a world that men of Yap 
live. As far as the colour of their 
heads and hands is concerned they 
might as well be Jumblees, ‘whose 
heads,’ according to Edward Lear, 
‘were green and whose hands were 
blue’; to them such freaks would not 


be amiss; for all I could make out, the 
verdant cocoanut frond, the azure sky, 
and their own dark bodies are all of 
one color. To them blue and green 
are only lighter shades of back; the 
word rungidu is applied to all three.” 

“One day, to test their perception 
of colours, I painted squares in my 
note-book of every colour in my paint 
box; on asking many men the names 
of the colours, I learned from the an- 
swers of all, that only black, red, yel- 
low, orange and white had distinctive 
names; all the shades of blue and green 
were ignored; or, occasionally, they 
would say a deep blue was the colour 
of the deep sea, and light green was 
the color of the young cocoanut leaves, 
but in the abstract these colors were 
both rungidu. The carmine was at 
once picked out as rau; emerald green, 
ultramarine blue, and black were all 
rungidu, chrome yellow was rengreng, 
orange was mogotrul, and white (the 
black paper) was vetch-vetch; the 
white foam of the breakers was known 
as uth.” 

“They were never at loss in naming 
or distinguishing the color, and gave 
such qualifying adjectives as ‘moldy’ 
colour; ‘dirty’ colour; ‘close to the 
color of blood’; the strangest and most 
poetic was an adjective applied to rose 
madder, which one man said was a 
‘lazy’ colour. When asked to explain, 
he replied: ‘When a man feels sleepy 
and lazy and rubs his eyes, he sees this 
color.’ 

“Among women, however, I found 
that some did recognize blue and green 
as separate colours, and gave distinc- 
tive names to them.” 

It has been suggested that the defi- 
cient sensibility of colored races to 
blue arises from the stronger pigmen- 
tation of the “yellow spot” of the ret- 
ina, in consequence of which blue and 
green rays of light are more strongly 
absorbed on reaching the retina in 
comparison with red and yellow, and 
thus a certain insensitivity to blue and 
green would arise. It is quite likely 
that this explanation is correct. But 
we cannot, if we adopt it, attempt to 
derive defects of color nomenclature 
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from the same cause, inasmuch as 
some European languages, as for ex- 
ample, modern Welsh, have no word 
for blue, or, as in certain parts of Ger- 
many, they confuse violet and brown. 

Finally we may turn to the color 
sense of European infants and children 
in the hope of further additions to our 
knowledge. Infants from 22 to 60 
weeks old have been tested by holding 
or placing before them pairs of woolen 
balls or wooden bricks of different col- 
ors, and by observing which color is 
preferred. A reward in the form of a 
taste of sugar, was given after a ball 
had been grasped or a brick picked up. 
Prolonged experiments with colored 
objects, and with objects painted in 
various shades of the colorless white- 
black series, appear to show that at an 
early age, probably long before the 
sixth month, infants grasp red and yel- 
low objects in preference to green and 
blue and colorless, even bright white 
objects; while blue is at this stage 
hardly if at all preferred to white ob- 
jects. Probably at this, and certainly 
at a somewhat later stage, the infant’s 
preferences are dictated not by bright- 
ness but by color. For example a babe, 
of about the 55th week, was found to 
grasp a yellow brick far more frequent- 
ly than a white one, when both were 
simultaneously exhibited, altho the lat- 
ter must have appeared brighter to it 
than the former. On the other hand, a 
blue brick, altho at first picked up 
more frequently than a white one, soon 
lost favor. Thus prolonged experiment 
showed that blue was at first pre- 
ferred solely on the score of novelty of 
color, while yellow was chosen with 
increased instead of with diminished 
frequency at successive sittings. The 
same babe distinctly preferred a 
brighter to a colorless brick. Conse- 
quently the preferences for colored ob- 
jects at all events at this age, are de- 
termined by color, not merely by 
brightness. 

Such experiments, however, afford lit- 
tle evidence of color sensibility. Be- 
cause a babe picks up blue and grey 
equally often, or because at an early 
stage it picks up reds and yellows in 
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preference to greens and blues, we can- 
not infer that it is color blind, or less 
sensitive, to greens and blues. It 
might well be that reds and yellows 
are more interesting and attractive 
than greens and blues. 

DEVELOPMENT OF COLOR VISION IN THE 
CHILD. 

Darwin first pointed out that 
the power of distinguishing colors is 
a very late accomplishment in child- 
hood; he found that his children were 
unable to name colors correctly at an 
age when they knew the names of 
most common objects. 

English children of five years of age 
and upwards have been investigated by 
the same test as has been applied to 
primitive people for determining the 
color thresholds, but the results do not 
differ from those obtained from Eng- 
lish adults as regards their relative 
sensitivity to red, yellow, and blue. We 
find no trace of that remarkable de- 
ficiency in sensitivity to blue, and 
slight insensitivity to greenish yellow, 
which we have found among the adults 
of colored people. English children 
have also been tested for color blind- 
ness by matching wools, and have 
been found to make the same con- 
fusions in respect to bluish colors as 
occur among primitive peoples. 

We seem justified, then, in conclud- 
ing that deficient interest in blues and 
greens is mainly responsible for the 
defects in color vocabulary and the 
color matches characteristic of primi- 
tive peoples. But we find reason to 
doubt whether the defective sensibil- 
ity to blues and greens which exists in 
primitive peoples can also be attri- 
buted to lack of interest in the stimuli 
concerned, and hence whether with 
sufficient interest or experience the 
thresholds would have changed their 
value. There is no doubt that prac- 
tice increases the facility of discrimi- 
nating faint shades of color, just as it 
is the basis of the education of the tea- 
taster or the wine expert. It is im- 
possible to foretell the potentialities of 
the human mind which are undeveloped 
owing to deficient interest or practice. 
Under a British teacher, for example, 
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the Murray Island children proved 
themselves rather more expert at arith- 
metic than English children of the 
same age, but the islanders had no 
words in their own language, save 
“one,” and, “two,” to express num- 


Is it possible then, that the low 
threshold for blue is due merely to 
their accustomed general inattention 
to this color? The probability is that 
this explanation is inadequate, for as we 
have seen English children are similarly 
unattracted to blue without, however, 
showing deficient sensitivity to color. 
We can but conclude that the special 
insensitivity to blue and to green is 
due to some special cause, perhaps to 
pigmentation of the sensory epithe- 
lium as has been already suggested. 

There is no evidence that man has 
acquired his color vision say by an 
early evolution of the red, or blue, 
sense, later by the appearance of the 
green, and lastly by the appearance of 
the blue, or red, sense. Perhaps the 
earliest condition was one of colorless 
vision, all objects appearing as shades 
of homogeneous light. It was only 
later that the growing experience and 
needs of the race and of the individual 
enabled him to differentiate colors one 


from another, and to distinguish color 
from colorlessness. We have learned 
that, tho red and green vision is so 
unstable in man, red is the most at- 
tractive of all colors. No doubt, we 
have to distinguish between the pri- 
mary physiologic bases of color 
vision, and the fullest possible mani- 
festation of their respective functions. 
The former may have been installed, 
long before the individual or the race 
reached the stage when it was capable 
of appreciating all the varicus sensa- 
tions which such an apparatus per- 
mitted him to differentiate. That is 
to say, we have to distinguish the evo- 
lution of the upper from the lower sys- 
tems of that vast unravelled complex, 
the cerebroretinal apparatus, which is 
responsible for our color vision. 

The materials for this lecture have 
been gathered in the past five years 
from various sources, but chiefly the 
following works, from which I have 
taken much bodily. My apparent dis- 
courtesy in not acknowledging by 
name the authorship of the paragraphs 
used will not, I trust, be taken amiss; 
the facts as set forth are in as simple 
phrases as it is possible to express what 
has by now become part of the estab- 
lished body of scientific doctrine. 


AUTHORITIES. 


Myers, C. S. A Textbook of Experimental Psychology; and An Introduction to Experimental 


Psychology. 


Parsons, J. H. An Introduction to the Study cf Color Vision. ; 
Allen, Grant. The Colour Sense. Its Origin and Development. An Essay in Comparative 


Psychology. 
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NOTES, CASES AND INSTRUMENTS 


THE REPAIR OF CERTAIN 

CASES OF SYMBLEPHARON 

ASSOCIATED WITH TRAU- 
MATIC PTERYGIUM. 


Lee Masten Francis, M.D., 
BUFFALO, N. Y. 

Read before the American Academy of 
Ophthalmology and Oto-Laryngology, Octo- 
ber, 1921. 

This paper is concerned in certain 
cases of adhesion between the lid or lids 
and globe, in which there is also a con- 
nective tissue bridge extending to the 
cornea, forming a traumatic pterygium. 
Such conditions sometimes follow deep 


Fig. 1. Type A. Dissecting pterygium from cornea. 


Fig. 3. Forming pocket under skin of lid. 


burns of the lids and eyeball, and re- 
quire operative attack because of im- 
pairment of function. Two types are 
usually encountered, each requiring a 
somewhat different technic: 

A. An adhesion between a lid, usually 
the lower, and the globe with no :nvolve- 
ment of a canthus, 

B. An adhesion at a canthus, usually 
the inner, with involvement of both lids. 
Type A: 

The method employed is that described 
by Arlt, and quoted in most text books 
on ophthalmic surgery, with minor mod- 
ifications. 


\ 


Fig. 2. Freeing pterygium from the globe with scis- 
sors. 


Undermined Area 


Rocket 


Fig, 4. Sutures brought out thru skin of lid. 
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1. The pterygium is dissected from the 
cornea in the usual way with a Graefe 
knife. Instead of stopping at the limbus, 
the dissection is continued by the aid of 
scissors until the entire wedge is freed 
from the globe down to the fornix. Con- 
tinuing with the scissors, a sufficiently 


and the flap is tucked into the depth of 
the pocket formed. The needles are 
brought out on the skin surface and tied 
over sections of small rubber tubing. 
Fig. 4. 

3. The conjunctiva on either side of 
the denuded bulbar surface is under- 


Fig. 5. Conjunctiva brought together with mattres 
suture. 


Fig. 7. Sutures placed above. Extent of pocket 
below. 


wide pocket is fashioned under the skin 
of the lid, well below the level of the 
fornix. Figs. 1-2-3. It is important to 
make this pocket deep to minimize subse- 
quent contraction. 

2. The under surface of the tongue so 
formed is thinned by the removal of un- 
necessary tissue. Double armed sutures 
are placed in the tip of the pterygium, 


Fig. 6. Type B. Invelving canthus and lids. 


Fig. & Sutures all tied, those thru lids over rubber 
tubing. 


mined, and brought together by mattress 
silk sutures. Fig. 5. 

The suture next to the fornix includes 
episcleral tissue to insure anchorage. 
Type B: (involving canthus and lids— 

Fig. 6). 

1. The pterygium is dissected from the 
cornea and globe as described above. 

2. A pocket is fashioned under each 
lid as described above. Fig. 7. 
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3. The tongue, having been freed from 
the adventitious tissue is divided in its 
long axis, down to the base. Fig. 7. 

The upper portion is tucked into the 
pocket formed in the upper lid, and be- 
comes a partial lining to the lid. The 
lower portion is similarly transplanted 
downward into the pocket made below, 


Fig. 1. 


covering a similar defect in the lining of 
the lower lid. Fig. 8. 

4. The denuded bulbar surface is cov- 
ered by conjunctival flaps in the man- 
ner described. Fig. 8. 

The corneal site of the pterygium is 
curretted in the usuak way, atropin in- 
stilled and some ointment like White’s 
placed in the conjunctival sac. Both eyes 
are covered for a few days. The sutures 
may be removed after the fourth day. 


LEE MASTEN FRANCIS 


SUBLUXATION OF EYEBALL. 
Paut S. Mertins, M.D., F.A.CS. 
MONTGOMERY, ALA. 


Rarity of the condition is reason for 
reporting this case. Henry Harold, 
(col.), aet. 38, shoemaker, called on ac- 
count of a mild catarrhai conjunctivitis, 


Subluxation of right eye (Mertin’s case). 


He was six feet tall, well developed, 
well nourished, and of rather more 
than average racial intelligence. He had 
never had previous eye trouble, except 
snow glare conjunctivitis during the 
Spanish-American War. His general 
health was excellent and the shape of 
his head was good. There was nothing 
unusual about the expression of his 
eyes. 

On retracting eyelids of right eye with 
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rs, to expose the conjunctiva, there 
rather advance of the bulb, 
until it had passed the strait of the lids. 
So rapid was the advance that the bulb 
seemed to fairly pop out of the orbit. 
Holding the lids open with the fingers the 
subluxation was easily reduced by pres- 
sure on the bulb. There was some bleph- 


the bulb when the patient opened his eyes 
as wide as possible. Vision in each eye 
was 20/20 with 0.50 cyl. ax. 90°. Fun- 
dus was normal. There was orthophoria. 
Examination of nose and accessory sin- 
uses was negative. 

The accompanying photographs illus- 
trate, to a degree, the extent of subluxa- 


Fig. 2. Subluxation of left eye on retraction of lids. 


arospasm and the patient complained of 
a slight ache in the eye for a few min- 
utes. 

Examination of left eye, in like man- 
ner, was followed by the same rapid ad- 
vance of the bulb until it passed the lids. 

There was no exophthalmos, tachy- 
cardia, tremor, or enlargement of thyroid 
gland. 

Measuring from fixed point of the ex- 
ternal bony edge of the orbit, there was 
noted an advance of six millimeters of 


tion. In making the photographs, care 
was taken not to let the bulb pass the 
strait of the lids, on account of the slight 
pain which was experienced. The photo- 
graphs illustrate the normal appearance 
of each eye, as well as the subluxation 
of bulb, when the lids were retracted. 

The patient gave no history of spon- 
taneous luxation of the eye, and was not 
aware of the anomaly. 

T. E. Oertel, (Amer. Jour. Ophth., 
Series 3, Vol. 3, No. 11), reports a case 
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of spontaneous luxation of eyeball in a 
negress. His patient died suddenly, with- 
out known cause, and at autopsy, a small 
cerebellar tumor was found. Her first 
spontaneous luxation had occurred two 
months previously; no pathologic con- 
dition other than cerebellar tumor was 
noted, 

Oertel reviews the literature from 1900 
and finds reports of nine cases, besides 
his own. Two were insane, one had cere- 
bral gumma, one had exophthalmic goi- 
tre, one bilateral exophthalmos_ with- 
out Basedow’s disease, and in four cases 
no mention is made of any pathologic 
condition. 

The suggestion of Levin, quoted by 
Oertel, of tarsorrhaphy in those cases 
of frequent. spontaneous occurrence 
seems practical. 


NEW KNIFE NEEDLE. 
E. Hiteman, M.D., 


SAN DIEGO, CALIF. 


Having had considerable difficulty in 
getting satisfactory discission needles, | 
had some made from a special design, 
which are far superior to anything | 
have ever used before. 

They are fine and delicate, with a spe- 
cial sickle shaped curve, needle point, 
double cutting edge, very thin blade with 
no shoulder at heel. The blade being 
only four millimeters from point to heel, 
gives great facility for movement in 
every direction when in the eye, with the 
advantage of a cutting edge on either 
side. On account of thinness of blade 
and lack of obstructing shoulder, its in- 
troduction into the eye is made with the 
greatest of ease and without the loss of 
aqueous during the manipulation. I am 
sure if my colleagues will try this needle 
they will be highly pleased with it. 

F. A. Hardy & Co. of Chicago made 
these needles for me in a superior work- 
manship manner. 


PRIMARY VACCINIA OF THE 
CORNEA. 
Noxon Toomey, M.D., 
SAINT LOUIS, MISSOURI. 

The extensive destruction of the cor- 
nea and deeper tissues that follows upon 
the primary inoculation of vaccine lymph 
into the cornea is so serious, that we be- 
lieve it should be brought to the atten- 
tion of the profession. The accidental 
vaccination of the cornea can often be 
prevented, if those who handle the virus 
are mindful of what may result from 
carelessness. The modern method of mar- 
keting vaccine virus in capillary glass 
tubes favors the accidental inoculation 
of the cornea. The infecting wound is 
produced by a splinter of glass flying into 
an eye of the physician or bystander 
when one of the ends of the capillary 
tube is snapped off. That the tube of 
virus should be held so that flying splin- 
ters of glass will not strike an eye, is 
suggested by common prudence. Fur- 
thermore, we urge that no physician 
should consider himself immune from 
corneal vaccinia just because he had a 
successful vaccination a short time be- 
fore. Even in well vaccinated persons, 
the virus when inoculated into the cor- 
nea is likely to give rise to a slight (ana- 
phylactic) reaction sufficient to cause 
temporary distress or even slight per- 
manent injury. 

A case of vaccinia of the lids, recently 
seen with Dr. James Moores Ball, led the 
author to collect the literature on the 
subject of vaccinia of the ocular appara- 
tus. The case reports in which the cor- 
nea was the seat of primary vaccinia are 
given below. Six of the eight cases were 
due to glass splinters from vaccine tubes. 
one to an ivory vaccine point, and one to 
a needle shot from a mechanical vaccino- 
style. 

The histopathology of experimental 
vaccinia of the cornea in animals is very 
fully discussed by the authors below: 


REFERENCES TO VACCINIA. 


Wasielewski. Zeit. f. 


Hygiene u. Inf.-Krankh., 


38 :212-318. 1901. 


1899. 


Abst. in The 


Critchett. Medical Examiner, December, 1876. 
Eagleton. Ophthalmic Record, N. S., 8:325. 
Doehler. Berl. klin. Woch., 42:250. 1905. 

Doehler. Lancet, 1:999. April 7, 1906. 

Story. British Medical Jour., 1:346. 1907. 
Menzies and Jamison Ibid, 1:198. 1907. 

Caillaud. La Clinique Ophtalmolog., Jan. 10, 1913. 


Morax. Ann. d’Oculist., 152:345. Nov., 1914 


Ophthalmoscope, 13 :150. 


Abst. in Ophthalmic Review, 35:152-153. 
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SOCIETY PROCEEDINGS 


Reports for this department should be sent at the earliest date practicable to Dr. 
Harry S. Gradle, 22 E. Washington St., Chicago, Illinois. These reports should present 
briefly the important scientific papers and discussions. 


PITTSBURGH OPHTHALMO- 
LOGICAL SOCIETY. 


Fesruary 1l3tu, 1922. 
Dr. STANLEY SMITH, Presiding. 


Symblepharon. 

Dr. E. B. Hecker exhibited a 
case of pterygoid symblepharon in 
an adult following a burn more than a 
year ago. The patient had followed 
instructions to stretch the pedicle of 
tissue by pulling the lower lid away 
from the globe, so that now there 
is little or no _ interference’ with 
eye movement. Later, Dr. Heckel will 
dissect the symblepharon from _ the 
globe, unite the edges of the conjunc- 
tiva under it and leave the free end of 
the pedicle to slough off or atrophy. He 
reports good results from this method, 
which he has practiced for some years. 

Discussion —Dnr. E. E. is of the 
opinion that the method is applicable 
only following superficial burns, and 
that the symblepharon from a deep 
burn would not permit of such stretch- 
ing. 

“Prohibition” Amblyopia. 

Dr. E. B. HecKxet exhibited a case 
of prohibition (wood alcohol) ambly- 
opia in an adult male negro. Eye- 
grounds and vision are now practically 
normal. Treatment elimination, 
and strychnia internally. 

Discussion—Dr. MEANor, believes 
that in true wood alcohol amblyopia 
vision does not return. 

Dr. MArRKEL had a patient who had 
taken a gill of wood alcohol, followed 
with pain in the stomach, nausea and 
vomiting, and blindness the next morn- 
ing. There was pallor of the discs. 
Under eliminative treatment, vision re- 
turned to nearly normal. 

Dr. McMurray had a case of wood 
alcohol poisoning which went on to 


optic atrophy with completely white 


nerves. 
Dr. Smitu thought Dr. Heckel’s case 
of too fleeting character to be typical 


of wood alcohol amblyopia. He be- 
lieves the patient’s fundus to be now 
normal. 


Intraocular Tumor. 

Dr. C. F. Bernatz reported a case of 
glioma of the retina in an adult luetic, 
emphasizing the fact that, in the presence 
of a four plus Wassermann, we should 
not be unmindful of etiologic factors 
other than syphilis. W. D. K., male, aged 
53, a dancing teacher, on April 5th, 
1921, complained of diminished vision 
in left eye, with supraorbital headaches 
and aching of both eyeballs. Family 
history was negative. Personal history 
was negative except for the ordinary 
diseases of childhood and a four plus 
Wassermann. Patient had been under 
antiluetic treatment for several years, 
which included intravenous injections 
of salvarsan and mercury and iodides 
by mouth. 

External examination showed both 
eyeballs free from inflammation ; pupils 
responded to light, accommodation and 
convergence. Response to light was 
slightly sluggish on left side. Ophthal- 
moscopic examination showed right 
eye media clear, no changes in discs, 
fundus slightly congested. Left eye 
media clear; detached retina, superior 
nasal portion, disc good color, arteries 
and veins normal in caliber. Vision, 
with glass as worn, was 20/30 in right 
eye and 20/100 in left eye. Transillu- 
mination of left eye showed no shadow 
present. Vision remained unchanged 
until August, when vision in left eye 
failed rapidly and the detachment of 
the retina increased to a degree which 
obscured the disc. Transillumination 
showed no shadow. 

On Sept. 20th, 1921, patient sud- 
denly developed severe pain in left eye- 
ball, with headache and vomiting. Ex- 
amination showed secondary glaucoma, 
with tension increased to plus three. 
Transillumination showed darkness in 
all portions of the eyeball. Glaucoma 
did not respond to treatment. Blood 
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pressure was normal. Consultation 
with another physician brought up the 
question of differential diagnosis be- 
tween hemorrhage into eyeball, gumma 
or tumor formation. Hemorrhage was 
excluded by ophthalmoscopic examina- 
tion. To exclude gumma, it was sug- 
gested that iodides and mercury be in- 
creased to point of tolerance as rapidly 
as possible. On account of the patient 
having been on active antiluetic treat- 
ment for several years under the super- 
vision of a qualified urologist, it was the 
writer’s opinion that little help could 
be hoped for from this line of procedure. 
Feeling confidentthat a tumor was pres- 
ent in the eyeball, enucleation was sug- 
gested as the safest alternative. The 
patient agreed and eyeball was _ re- 
moved at the earliest possible moment. 
Laboratory examination revealed the 
presence of a “glioma” springing from 
the nasal portion of the retina with be- 


ginning metastasis in and around the 
optic nerve. 
Discussion. — Dr. WEtssER thought 


the case unusual from the standpoint 
of the age of the patient, and that 
metastasis had occurred so early. 


Perforating Wound of Cornea. 

Dr. E. E. Wrsce reported two cases. 
Case 1, A. G. aged 10 years, was ad- 
mitted to the hospital within half hour 
after the accident. An older playmate 
was attempting to drive a nail, which 
ricochetted and struck the patient’s left 
eye, causing a vertical laceration of the 
cornea, about 4 mm. in length, extend- 
ing downward from the eleven o’clock 
point. There was no protrusion of the 
iris. The eye was irrigated, atropin 
solution instilled and a compress ban- 
dage applied. Patient was extremely 
refractory and on the fourth day there 
was a prolapse of the iris. An iridec- 
tomy was done, and on the following 
day the entire cornea was opaque. The 
cornea slowly cleared in about a week, 
except for a band of infiltration nearly 
2 mm. in width along the line of the 
wound. Patient left the hospital on the 
twenty-first day. Injured eye, six weeks 
after the accident, is free from inflam- 
mation, and has a faint white cicatri- 
cial line at the site of corneal lacera- 
tion. Pupil is slightly pear shaped and 
vision is normal. 


Case. II. J. S. aged 18 years, was ad- 
mitted to the hospital with a history of 
having been struck in the left eye with 
a long, light hollow stem of a weed 
which was thrown spear fashion by an 
associate. There were some abrasions 
of both lids and a laceration of the cor- 
nea in its entire diameter, extending 
downward from about the eleven o’- 
clock point. Very little reaction from 
injury ensued, and there was no pro- 
lapse of iris. On the third day, opacifi- 
cation of the lens began underneath the 
line of the corneal wound and slowly 
extended. It has seemingly stopped at 
present, leaving a clear segment on the 
temporal side of about one-sixth of the 
lens. It has now been seven weeks 
since the accident, and needling has 
been deferred until there are indica- 
tions of arrest of absorbtion of the cat- 
aractous lens. There is a rather wide 
cicatrix resulting from the corneal 
wound. Comparing the two cases: The 
first, apparently the more severely in- 
jured, with more marked reaction, and 
intractable patient, no cataract ensu- 
ing, a smaller cicatrix of the cornea, 
and normal vision. In the second case, 
while the laceration was longer, there 
was little reaction, patient was tracta- 
ble, there was no prolapse of iris, cat- 
aract ensued. 


Traumatic Atrophy of Optic Nerve. 
Dr. E. A. Wetsser. Mr. M. aged 42, 
laborer, on Jan. 24, 1922, fell 10 feet 
from a ladder, striking his head over 
the left eye, producing a laceration one 
inch long over the eyebrow and caus- 
ing loss of speech for twenty minutes. 
Clinical and X-ray examination re- 
vealed no fracture or injury to the eye- 
balls or sockets. General surgeon’s 
diagnosis was concussion of the brain. 
Patient claimed immediately that he 
was pratically blind in the left eye. Ex- 
ternal examination of the eyes showed 
both corneae clear, pupil of right eye 
3 mm. in diameter and responsive to 
light, accommodation and converg- 
ence; pupil of left eye 5 mm. in diame 
ter, did not respond to direct light, re- 
sponded to indirect light and to ac- 
commodation and convergence. Oph- 
thalmoscopic examination showed 
media of both eyes clear and fundi neg- 
ative. On Feb. 2nd, 1922, ophthalmo- 
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scopic examination showed beginning 
optic atrophy in left eye. When last 
seen, about five days later, condition 
was about the same. _Diagnosis is that 
left optic nerve was injured, either by 
direct force or by pressure from hem- 
morrhage into the sheath, somewhere 
back of the entrance of the central ret- 
inal artery but anterior to the chiasm. 
Dr. J. C. Marke reported that path- 
ologic examination of the nodules 
taken from the lobe of the ear of his 
patient with tumor near the pituitary 
body, reported at the November, 1921, 
meeting (A. J. O., Jan. v. 5, p. 41), 
showed them to be fibroma of the skin, 
with no etiologic relationship, there- 

fore, to the intracranial growth. 

Greorce H. SnHumAN, M.D., 

SECRETARY. 


SAINT LOUIS OPHTHALMIC 
SOCIETY. 


MEETING AprRIL 29, 1921. 
Dr. A. E. Ewrne, Presiding. 


Eye Conservation in Industrial Occu- 
pations. 

Dr. E. H. Hicsee read a paper on this 
subject. 

Discussion: Dr. F. E. Wooprurr. I 
desire to call attention to the necessity 
of determining the vision of men prior 
to employment. A man comes in with 
an eye injury. Examination shows that 
his vision is much impaired, but not in 
all probability as a result of the injury. 
But the arbitrator is interested only in 
the present vision. The attorney for 
the company asks you, “Did the injury 
cause that loss of vision?’ You may 
truthfully say “No.” But the attorney 
for the other side says, “What is his 
vision?”, and that vision is the basis 
upon which the arbitrator adjusts the 
compensation. It behooves us to try to 
enforce the determination of vision of 
men prior to employment so that there 
may be a record for future reference. 

Dr. A. E. Ew1ne: I cannot under- 
stand why it is that the companies 
themselves do not insist that all pros- 
pective employees submit to a visual 
test prior to employment. If vision is 
poor, the prospective employe should 


be informed that it would be best for 
him to have his eyes examined. This 
plan would work for the man’s own 
protection. 

Dr. Wa. H. Lueppe: It is important 
in certain occupations, to test peri- 
pheral as well as central vision. For in- 
stance, motormen should, as a matter of. 
course, be examined in that particular, 
but inquiry at the United Railway of- 
fice indicates that an examination of 
the field has never been included as 
part of the preliminary test. 

Dr. E. H. Hicpee: Physical exami- 
nation including visual tests before the 
man goes to work is absolutely neces- 
sary, as is the examination of the fields. 
In the plant of the American Car & 
Foundry Company, there are a_ great 
many traveling cranes from which de- 
pend large hooks which would prob- 
ably not be seen by a man with a con- 
tracted field. Traumatic cataract is 
and always will be a difficult problem. 
As a rule, in industrial work, I do not 
remove a traumatic cataract. 


Sympathetic Ophthalmia; Recovery. 

Dr. H. S. HucGuHes presented a case 
report. 

Discussion: Dr. JOHN GREEN, Jr. I 
think that there are some cases of sym- 
pathetic ophthalmia in which salvarsan 
is very efficacious. I recall one colored 
girl we had several years ago at Barnes 
Hospital, who resisted treatment by 
mercurials, salicylates and the usual lo- 
cal treatment, who got well rather rap- 
idly after several doses of salvarsan. 
Dr. Harbridge, of Phoenix, Arizona, 
has asserted that in cases of sympa- 
thetic ophthalmia there will be found 
some type of focal infection. He be- 
lieves that sympathetic ophthalmia will 
not occur in the absence of focal infec- 
tion. It has been my impression that 
penetrating wounds of the eyes in chil- 
dren are more dangerous, and more 
likely to lead to sympathetic diseases, 
if the child is undernourished, pale and 
anemic, with adenoids and infected ton- 
sils. 

Dr. Wo. F. Harpy: The interesting 
case of Dr. Hughes brings up three 
points. One is the treatment that he 
carried out, which, in my opinion, is 
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thoroly commendable, namely: _ sat- 
uration with salicylates, and the use 


of salvarsan and mercurials. The sec- 
ond point is the occurrence of sympa- 
thetic ophthalmia after evisceration. I 
think it much safer to do a clean cut 
enucleation. I have never been able to 
convince myself of the superiority of 
evisceration in securing a better stump, 
and hence a more mobile and promi- 
nent prothesis. The third point is the 
occurrence of optic neuritis, which was 
probably a sympathetic optic neuritis 
and not one due to salvarsan, as sug- 
gested by Dr. Hughes. 

Dr. F. E. Wooprurr: In these in- 
juries we have not done our duty if we 
overlook possible foci of infection in 
the teeth and sinuses. I have come to 
the conclusion that all cases of sym- 
pathetic ophthalmia harbor focal in- 
fections. I have seen three cases within 
the last two years, all presenting focal 
infections. In no case have I been 
obliged to remove the offending eye. 

Dr. W. H. Lueppe: I was surprised 
to find that in the War Manual of Oph- 
thalmology, evisceration was offered as 
the preferred method. The stump after 
evisceration is of little or no advantage. 
I have seen two or three cases of sym- 
pathetic ophthalmia following eviscera- 
tions. 


(1) Keloid of Cornea; (2) Transverse 
Gunshot Wound of Both Orbits, 
Proliferating Chorioretinitis. 

Dr. H. D. Lamp presented two case 
reports. (See p. 253.) 

Discussion: Dr. Jutrus H. Gross: 
A young girl tried to commit suicide 
by shooting herself in the right temple. 
The right optic nerve was severed and 
the left globe was injured from contact 
with the bullet, producing a ruptured 
choroid and retina. She retained vision 
in the lower part of the field of the left 
eye enough to enable her to go about. 

Dr. H. D. Lams, As to the term, 
“proliferating chorioretinitis,” the first 
mention I found was in the ophthalmo- 
scopic work of Adami. The older text 
books speak only of “proliferating re- 
tinitis’; other authors in speaking of 
similar appearances give them the 
name of “plastic choroiditis.” Lagrange 
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has attached to it a definite picture and 
fully explained its pathology. This 
deep, large, prominent, thick plaque of 
connective scar tissue has a very char- 
acteristic appearance and one can hard- 
ly make a mistake in diagnosing it, 
JouN GREEN, Jr., 
Editor. 


WILLS HOSPITAL OPHTHAL. 
MIC SOCIETY. 


December 6th, 1921. 
Dr. Burton CHANCE, Chairman. 


Macular Reflex. 

Dr. P. N. K. SCHWENK exhibited a 
case of so called “searchlight” or 
“policeman’s lantern” reflex, at the 
macula in the left eye of a youth. The 
left eye in this case was myopic, while 
the right was emmetropic; the reflex 
was present in the left eye only. 
Myopia With Staphyloma Verum. 

Dr. Burton CHANCE showed. a case 
of myopia accompanied by staphyloma 
verum, in either eye. These cases are 
rather unusual, and the true bulge in 
the sclera may be seen and judged by 
the dip which the retinal vessels take 
in crossing the edge of the ectasia. 
Facial Palsy. 

Dr. F. C. PARKER 
of double Bell’s palsy. 

Discussion: Dr. SCHWENK stated that 
if the lagophthalmus were peripheral 
in origin, as it is with a Bell’s palsy, 
we should look in the ear canal for the 
pathology. Dr. ApAMs remarked that 
if the palsy came on suddenly it must 
be Bell’s, but if slowly it was probably 
not a Bell’s. 


Traumatic Cataract. 

Dr. PARKER also exhibited a case in 
which an operation for traumatic cat- 
aract had been done with a resulting 
corrected vision of 6/6 in the aphakic 
eye. It was a question if it would be 
possible to correct this eye and give 
the young man binocular vision. When 
both eyes were corrected, there was a 
diplopia in all directions of the gaze 
except straight ahead. Dr. Schwenk 
thought that it would not be the proper 
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thing to correct this aphakic eye for 
the images in the two eyes are of dif- 
ferent sizes. 

Supernumerary Punctum. 

Dr. B. Cuance showed a case of 
supernumerary punctum and canalic- 
ulus in a young Italian girl, who had 
heen under treatment at his clinic, a 
number of months previously, for the 
relief of dacryocystitis which he had 
relieved by extirpation of the lacrimal 
sac. During the dissection it was 
noticed that an additional punctum was 
present in the lower lid, which com- 
municated with the canaliculus by a 
narrow tube. The canaliculus itself 
had been slit by another surgeon some- 
time previous to the child’s admission. 
A probe inserted could enter the 
canaliculus but not directly the lacri- 
mal sac; there being no communica- 
tion obtainable into it. The opening 
of the extra tube was distinctly ciliated 
and led off at about 4 mm. from the 
normal punctum; it could readily be 
perceived when a solution of fluore- 
scein was allowed to flow from the con- 
junctival sac. 

Pigmented Corneal Cicatrix. 

Dr. B. CHANCE exhibited a young 
man, in the cornea of whose right eye 
is a somewhat branching black cica- 
trix. He had been struck by a piece of 
rock while working in the mines four 
years previously. The iris on the 
nasal side is adherent to a capsulolen- 
ticular membranous sheet, which ob- 
scures the fundus. This sheet is full 
of vacuoles or bubbles. As the patient 
had reported at a late hour his case had 
not been fully studied, but was ex- 
hibited to show the pigmented cica- 
trix. 

Retinochoroidal Sclerosis. 

Dr. B. CuHaNnce exhibited a case of 
extensive retinochoroidal sclerosis ina 
man about 45, whose sight has been 
failing for the past 15 or 20 years. He 
had used glasses with satisfaction for 
many years, but recently he has not 
been able to see well, late in the day, 
so he came with the expectation that 
his sight might be much improved by 
new glasses. The visual acuteness 


equalled 6/20; in the darkened room, 
6/30. The peripheral acuteness is 
greatly lowered; the form fields are 
contracted and all colors are but fee- 
bly perceived, except at fixation. With 
colored wools he has made prompt and 
correct selections, and his color sensa- 
tions are as acute as ever. The fundus 
of each eye is of a reddish brown tint, 
due to the absorption of the epithe- 
lium and the destruction of the capil- 
lary layer with the consequent ex- 
posure of the stroma. There are no 
areas showing complete destruction; 
the choroidal vessels are everywhere 
visible, and, at several places near the 
disc, the walls of the vessels are 
opaque, causing them to appear like 
white bands as tho they had been ob- 
literated. A few of the vessels are ac- 
companied by white lines. Here and 
there clumped and stellate masses of 
pigment overlie the vessels. The discs 
are decidedly sclerotic. With lenses 
correcting a moderate compound pres- 
byopia the acuteness of vision reaches 
6/7.5, in each eye, and type 0.50 can be 
read at a fair range. 

Congenital Deformity of Lids. 

Dr. B. CHANCE showed a man of 60, 
the skin of whose eyelids is so relaxed 
that that of the upper lids droops so 
far as to cover the fissures, while that 
of the lower sags in great masses. The 
deformity, which has been present 
since birth, does not resemble bleph- 
arochalasis, nor does it partake of the 
properties of an inflammatory process, 
but seems, rather to be the effect of a 
lack of the elastic fibers of the skin. 

C. S. O’Brien, Secretary. 


COLORADO OPHTHALMOLOG- 
ICAL SOCIETY. 
January 21, 1922. 
Dr. F. R. Spencer Presiding. 
Commotio Retinae. 

W. C. Finnorr, Denver, presented a 
young man who seventy-two hours 
previously had received on the right 
side of the face a blow from a fist, im- 


mediately followed by marked swell- 
ing of lip and cheek and a subconjunc- 
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tival hemorrhage. Vision of the right 
eye became dim, and the patient re- 
marked that objects looked purple and 
their centers punched out. The vision 
measured 0.06 eccentrically. When 
the patient was first seen, on January 20, 
a subconjunctival hemorrhage ex- 
tended from the limbus to the outer 
canthus. The media were clear. The 
upper and lower temporal veins were 
slightly distended and tortuous. At 
the fovea was a cherry red spot, in the 
region of which the retina was slight- 
ly paler than normal over an area 
measuring 1/8 disc diameter. Outside 
of this pale area was a circular grayish 
area measuring about 3/4 disc diame- 
ter. The center of the disturbed area, 
outside of the fovea, was slightly ele- 
vated. 

Discussion: EEpwarp JACKSON, Den- 
ver. To the temporal side from the 
macula I noticed a whiter line some- 
what concentric with the disc which 
looked as tho it might approach the 
character of a rupture of the choroid. 


Retinal Detachment. 

W. C. Finnorr, Denver, presented 
a woman aged sixty-four years, who 
on December 24, 1921, had noticed that 
the vision of the left eye was poorer 
than that of the right. There was no 
pain or discomfort, and the history 
was negative as to injury. She had 
been treated by an optician until ex- 
amination on December 31, when vi- 
sion was R. 0.14, L. movements of the 
hand at twelve inches. The right 
fundus was negative except for slight 
kinking of the veins by the arteries. 
The right vision was normal with cor- 
rection, the left unimproved. The up- 
per part of the retina of the left eye 
was displaced forward sixteen to 
twenty diopters. Just below this area 
of detachment a part of the disc was 
visible. Just in front of the disc on the 
temporal side a thin mass of exudate 
obscured the vessels. The whole periph- 
ery of the retina was displaced for- 
ward, the temporal portion being very 
white and opaque and thrown into ir- 
regular folds, whereas on the nasal 
side the pink fundus reflex was visible 
thru the retina. The tension was 
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normal, and transillumination, Wasser- 
mann, and urine tests were negative 
as were the nasal sinuses and teeth. 
The systolic blood pressure was 150 
mm. There had been no change since 
the original examination. 


Steel in Posterior Ocular Wall. 

W. A. Sepwicx, Denver, presented 
a man aged thirty-two years who had 
come on account of blurred vision in 
the right eye and a sensation of 
scratching in the eye, of variable loca- 
tion. Two years previously, while he 
was picking down rock in a silver mine, 
something had blown into the eye. 
There had been an inflammatory reac- 
tion of four days duration, but the 
vision had recovered from the initial 
disturbance and he had _ continued 
work. A few weeks later the vision 
again failed, and the patient was 
bothered by streaks before the eye. 
The more recent disturbances had be- 
gun about one month ago. The vision 
was R. 6/100, L. (with correction) 
15/20. The right iris was a good deal 
discolored, and showed a wound be- 
tween seven and eight o’clock, cor- 
responding to a very small corneal 
scar. The lens was cataractous. X-ray 
localization showed a small foreign 
body downward and to the nasal side 
near the optic disc, probably lodged in 
the coats of the eyeball. It was sug- 
gested that an attempt to remove the 
foreign body was not advisable, and 
that enucleation of the eyeball was not 
at present called for, but that the cata- 
ract should be extracted later. 

Discussion: H. R. Stitwitt, Den- 
ver, thought there was no object in 
trying to remove the piece of steel, the 
velocity having probably been reduced 
sufficiently by its passage thru the front 
of the eye to make it improbable that it 
would have retained sufficient momen- 
tum to enter the posterior coats. 

W. C. Bane, Denver. Dr. Sedwick 
and I made a test with the siderosconve, 
but the result was not positive. The 
foreign body is by this time encysted. 
We do not know that it is magnetiz- 
able. I think it unwise to attempt re- 
moval of the fragment so long as the 
eye remains quiet. If the fragment i3 
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encysted, you could not hope to get it 
out with the magnet, and would prob- 
ably do a good deal of damage in the 
t. 
ate E. Wacker, Denver, referred to a 
case in which the fragment had stayed 
in the sclera for about twenty years 
without damage to the eye; and 
thought that if the X-ray indicated 
that the splinter was in the sclera it 
would be well to leave it alone. 
MELVILLE Brack, Denver, favored 
leaving the eye alone until more 
marked symptoms developed. He did 
not believe there was danger of sympa- 
thetic inflammation occurring in the 
other eye without preceding attacks in 
the injured eye. 
Traumatic Cataract From BB Shot. 


W. C. and W. M. Bang, Denver, pre- 
sented a youth aged eighteen years 
whose left eye had on January 2, 1922, 
been struck by a BB shot from an air 
gun. On that date vision was of hand 
movements. There was a slight abra- 
sion of the cornea, and there were 
three mm. of blood in the lower angle 
of the anterior chamber. Next day the 
vision was 5/60—. On the third day 
most of the blood in the anterior cham- 
ber had been absorbed but there was 
a stellate figure in the posterior cortex. 
Now, nineteen days after the injury, 
the opacity had greatly cleared, and the 
fundus reflex was seen thru a web 
like opacity. The vision was 5/30 with 
plus 3.50 sphere. Atropin and dionin 
had been used locally. 

Discussion: WW. H. Crisp, Denver, 
thought the condition of the lens was 
likely to remain pretty much as it was. 


Opaque Nerve Fibers. 

F. R. Spencer and C. L. La Rug, 
Boulder, presented two striking cases 
of opaque nerve fibers, in women col- 
lege students, aged nineteen years, each 
of whom had come on account of re- 
fractive strain. In the one case each 
eye presented an opacity extending in 
all directions, but irregularly, from the 
margin of the optic disc; while in the 
other the left eye only was affected, 
and the optic nerve fibers extended 
upward and downward from the disc 
margin. 


Lacerated Injury From Gunpowder 
Explosion. 

W. F. Matson, Denver, presented a 
youth, aged nineteen years, who on 
July 2, 1919, had received an injury 
in the left eye caused by a blow from 
a baking powder can, which he had 
filled with gunpowder, touching it off 
with a fuse at a distance of fifteen feet. 
There had been a small corneal tear 
and iridodialysis below. The eye had 
quieted down under ordinary treat- 
ment, and so remained. The lens cap- 
sule had been ruptured, and the lens 
had been gradually absorbed, without 
hypertension. Was it advisable to open 
up the opaque lens capsule? 

Discussion: Opinions were expressed 
in favor of leaving the eye alone. 


Papillitis, Brain Tumor or Albuminuric 
Retinitis ? 

E. E. McKeown, Denver, presented 
a man aged forty-one years who had 
come complaining of headache and 
double vision. Some time ago he had 
had influenza, from which he had not 
made a good recovery. In October, 
1921, he had fallen eight feet from a 
loft to a board floor. After the fall he 
had been irrational for four hours. He 
had seemed all right after the injury, 
except that his neck got stiff and he 
a continual headache. About six weeks 
after the injury he developed an 
aphasia and some numbness in the 
right hand. He stated that about De- 
cember 1 some drops had been put in- 
to his eye by an eye specialist, and that 
he had seen double ever since. An- 
other physician had made a diagnosis 
of Bright’s disease and uremia. Each 
fundus showed a choked disc of about 
three diopters, with a fairly pro- 
nounced congestion of the retina. 
There were five or six small hemor- 
rhages, probably rather old, in the left 
eye, and one very small hemorrhage in 
the right. The vessels were not tortu- 
ous. There were no spots of exudate. 
A number of polypi had been removed 
from each side of the nose, and the 
ethmoids and sphenoids had been 
opened at the same time. Wassermann 
test was negative for the blood, mildly 
positive for the spinal fluid. An X-ray 
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examination of the skull was practical- 
ly negative. The vision of each eye 
was 20/30, and the visual fields were 
normal. The patient had been given 
one dose of arsphenamin. 

Discussion: Metvitte Brack, Den- 
ver, thought that the diagnosis was 
more probably albuminuric retinitis 
than brain tumor. 

Epwarp Jackson, Denver, thought 
that the history pointed to the presence 
of syphilis, and that the recent details 
suggested that the diagnosis lay be- 
tween syphilis and injury to the optic 
foramen at the time of the fall. There 
was nothing typical of syphilis in the 
neuroretinitis, but taking the history 
and positive Wassermann he thought it 
was likely that injury had been com- 
plicated by the presence of syphilis. 

W. C. Finnorr, Denver. I recently 
had a very puzzling case at the county 
hospital. There was a frank albumi- 
nuric neuroretinitis, with snowbanks 
around the macula, the nerve swollen, 
albumin and casts in the urine, but 
hemiplegia on the right side, with no 
other signs. The neurologist’s diag- 
nosis was uremic hemiplegia. A few 
days later the patient choked to death. 
At postmortem a large tumor was 
found on the right side of the brain. 
The kidneys were decidedly  con- 
tracted, that is there was advanced kid- 
ney disease as well as a brain tumor. 

F. R. Spencer, Boulder. It is quite 
possible that the albuminuric condition 
is due to the polyps. Keiper has re- 
ported a number of cases of this kind. 

H. Crisp, 
Secretary. 


NASHVILLE ACADEMY OF OPH- 
THALMOLOGY AND OTO- 
LARYNGOLOGY. 


Dr. Hittrarp Woop, President. 
January 16, 1922. 


Specific Keratitis. 

Dr. J. J. Frey exhibited Mrs. A. B. 
aet. 25, who first consulted him August, 
1920 complaining of failing vision in 
each eye. Her family history was nega- 
tive. Personal health had been good 
until 18 months previously, when she 


contracted lues. [Examination showed 
vision P.L. each eye. Marked kerato- 
iritis, with posterior synechiae each 
eye. Blood Wassermann plus 4. Fami- 
ly physician began administering sal- 
varsan, giving one injection every two 
weeks until 12 doses had been given, 
Atropin solution instilled in each eye. 
No improvement in condition of either 
eye until Dr. Frey began subconjune- 
tival injections (usually 10 minums) 
of 1/2% solution mercury cyanid com- 
bined with salt, September 15, 1920, 
These were given at intervals of three 
weeks until seven doses had been ad- 
ministered. keratoiritis imme. 
diately began to subside. Vision at 
present: R.E. 20/100; L.E. 20/50. Dur- 
ing the treatment a tonsillectomy was 
done on this patient. Feb. 19, 1921 pa- 
tient resumed regular duties. 

Discussion.—Dr. W. G. KENNON re- 
gards subconjunctival injection of cy- 
anid of mercury, in these acute cases, 
as being of doubtful benefit, as it is the 
natural tendency of such cases to im- 
prove under antiluetic treatment. He 
has used it with rather indifferent re- 
sults. He does not think it has any 
hastening effect upon the process of 
clearing up. He reported having used it 
on one eye in a case of double keratitis, 
and the case did clear up remarkably 
well. But the clearing up in the fellow 
eye was just as slow, and just as com- 
plete, as in the eye given the injection. 

Dr. EUGENE Orr questions the advis- 
ability of using such a strong solution 
of mercury cyanid, stating that the 
strongest solution he uses is 1/2 grain 
to one ounce. He asked whether novo- 
cain or dionin was added to the solu- 
tion; also whether Dr. Frey did not 
have to keep the patient under morphia 
to control the pain. 

Dr. E. B. Cayce said that he had 
been very much interested in the work 
of Dr. E. L. Jones, who has done so 
much to standardize subconjunctival 
injections, and whose experience bears 
out the statement of Dr. Kennon, i.e., 
that it is not so much the specific drug 
which accomplishes a beneficial result 
as it is the reaction of the tissues. Dr. 
Jones’ formula is 1-2000 of cyanid ot 
mercury and he advises that 2 cc. be in- 
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jected. Dr. Cayce believes that in such 
cases the iodides should be given in 
massive doses, and pushed to a point 
even beyond that which is ordinarily 
understood as iodism. 

Dr. Rosert SuLtivaAn thought the 
absence of severe pain rather remark- 
able. He said that it was his custom 
to inject 2 cc. of the solution, 1-2000 
with 1/4 grain morphia, dionin and 
novocain, and occasionally bicarbonat 
of soda; and even then it is almost im- 
possible to quiet the patient without an 
additional hypodermic. 

Dr. Woop considered the 
striking feature about this keratitis to 
be that it followed acquired lues. While 
the condition is, of course, quite com- 
mon in children with hereditary lues, 
yet he has seen only one case, possibly 
two at the outside, of interstitial kera- 
titis following acquired lues in an 
adult. He was especially interested in 
the effect of the cyanid of mercury in- 
jected subconjunctivally in this type of 
cases, believing that theoretically the 
treatment is good, and _ certainly 
worthy of further study. 


Chronic Choroiditis. 

Dr. E. B. Cayce: Miss N. M. aet. 23 
first consulted him January 12, 1921 
with a history of influenza two years 
previously, followed by failing vision in 
the left eye. For the past two or three 
months has had pain in each eye, grad- 
ually growing worse. [Examination 
showed R.E.V. = 20/15; L.E.V. = 
20/200, not improved by glasses. Left 
eye: Large patch of choroiditis in re- 
gion of macula; fresh hemorrhages 
towards disc margin. Right fundus be- 
ginning to show some new changes. 
Nasal septum deviated to the right, 
with spur on right side. Faucial ton- 
sils enlarged and septic. Referred to 
Dr. J. P. Keller for general examina- 
tion. Dr. Cayce advised tonsillectomy. 

Discussion—Dr. HerscHer 
stated that in his opinion the all impor- 
tant feature in this case is the visual re- 
sult. He unhesitatingly advised ton- 
sillectomy. His experience has been 
that following tonsillectomy the voice 
is as good, if not better, than before op- 
eration. Drs. M. M. Cuttom, and E. L. 
RoperTs expressed similar opinions. 


MEMPHIS SOCIETY OF OPH- 
THALMOLOGY AND OTO- 
LARYNGOLOGY. 


January 10th, 1922. 


Uveitis, Vitreous Opacities. 

Dr. ]. A. HuGHEs, presented the case 
of Miss Thelma W. age 16, white, 
school girl. 

Came to me January 9th, 1922, com- 
plaining of poor vision and some pain 
in right eye, with the following his- 
tory: One week after having read for 
several hours, she noticed some pain in 
right eye, and that there seemed to be 
a scum or something in her eye,.and 
she placed her hand over left eye and 
found she could not see very much with 
right eye. Has never had any trouble 
with her eyes before, and has never had 
them examined or worn glasses. Has 
had frequent attacks of tonsillitis, and 
all the diseases of childhood. 

On examination I found the pupil of 
right eye slightly dilated; but it re- 
acted to light fairly well, and was per- 
fectly symmetric. Conjunctiva slightly 
inflamed, but no mucus or pus in the 
sac. Tension with McLean’s tono- 
meter 24. Vision O.D. 10/200, O.S. 
20/70. Ophthalmoscopic examination 
revealed the media so dense you can 
hardly see the vessels; cannot outline 
the fundus at all. Some small vitreous 
opacities can be seen. The anterior 
chamber is very deep, and any amount 
of small dot like deposits upon the pos- 
terior surface of the cornea. Diagnosis, 
Punctate keratitis. Patient also has 
some hypertrophied tonsils. 

Discussion—Dr. J. B. StTanrorp 
thinks that all points of focal infection 
should be cleared up. 

Dr. HuGues thinks that the tonsils 
should be removed in this case. He 
also asks about refraction to relieve eye- 
strain, and also how long should atro- 
pin be kept up. 

Subhyaloid Hemorrhage. 

Dr. Louis Levy presented Fred 
Bailey, age 41, occupation farmer. First 
seen July 15, 1921 in the medical clinic, 
complaining of having had a stroke of 
paralysis December, 1920. 

‘Family history negative. Positive 
venereal history. Paralysis came on 
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while working. Had positive blood test 
at Hot Springs where he took some 
treatments. 

Physical examination July 15, 1921, 
hypertrophied heart, accentuated sec- 
ond sound. Blood pressure, systolic 
155, diastolic 80. Wassermann ordered. 
July 20, Wassermann was reported 
negative. The specific treatment was 
continued. Urine report showed posi- 
tive albumin with negative microscopic 
examination. 

From July 20th on to Nov. 2nd he 
continued to improve slowly, gradually 
getting better use of his muscles. On 
this date he complained that he had a 
skin over his right eye and was sent to 
the Ophthalmic clinic for examination. 
His chief complaint was the film and 
speck over right eye for past two days. 
Vision, O.D., 20/25; O.S. 20/25. 

External examination negative ex- 
cept for prominent eyeballs. Ophthal- 
moscopic examination, right eye, media 
clear. Large disc shaped hemorrhage, 
one disc diameter above the disc, which 
seems to be anterior to the retinal ves- 
sels and has the appearance of a sub- 
hyaloid hemorrhage. Blood vessels tor- 
tuous. Veins dilated. Increased light 
streak in the arteries, crossing phenom- 
ena marked. There are a few small 
round hemorrhages in the periphery of 
the fundus on the nasal side. Left eye, 
the fundus picture similar to the right, 
except that there was no large hem- 
orrhage. A Wassermann and urinaly- 
sis were ordered and the patient told to 
return for further study of the fundus. 
The next day the urine was reported 
negative and the Wassermann 4+. 

The neurologic examination at this 
time revealed weakness of the entire 
right side of body, also hypertrophy of 
the heart; mitral, systolic and presys- 
tolic murmurs. The neurologist’s opin- 
ion was that it was a cortical hemi- 
plegia. Origin probably embolic from 
rheumatic endocardial origin, and not 
luetic. He thinks that the retinal hem- 
orrhage is luetic. 

Since that time he has been given 
two doses of arsenobenzol. On July 
7th, the ophthalmoscopic examination 
showed the hemorrhage much smaller 
in size than it was on previous exam- 
ination. It is now situated directly 


above the disc, in front of the retina] 
vessels, and conforms to the shape of 
the disc in outline below. Above, at 
the old site of the hemorrhage, are jr- 
regular spots, probably due to absorp- 
tion. 

Jan. 10th. The appearance is the same 
as on previous day. 
Uveitis. 


Dr. J. W. Ramsey presented the case 
of Mr. L. Y., age 27, school teacher, 
first seen on November 26, 1921, who 
gave the following history: Eight years 
ago the vision of the right eye became 
very much impaired. The vision cleared 
up except that, as he expressed it, there 
remained a spot which he could not see 
thru but could see around. On the 
first day he was seen by me, the vision 
was again impaired, this spot had be- 
come larger and the eye was very pain- 
ful. 

Examination showed vision O.D. 
shadows; O.S. 20/50. Ophthalmoscope 
showed the vitreous O.D. very cloudy 
and containing very large, black look- 
ing, floating opacities. The fundus could 
not be seen. There is a disseminated 
choroiditis in the left eye. The iris. 
O.D. was inflamed. Wassermann nega- 
tive. Family history and personal history 
negative. Examination of nasal sinuses 
negative. Tonsils infected and were re- 
moved; with the local eye treatment of 
atropin, etc., the patient has had potas- 
sium iodid internally. But in spite of the 
treatment the eye has become worse, ex- 
cept for the relief of the pain, and there 
has developed the keratitis which is now 
seen. 

Discussion.—Dr. E. C. says 
that the case is one of uveitis, and has 
become chronic and hopeless. The 
prognosis depends upon the location of 
the opacities in these cases. 

Dr. Ramsey feels that the case is 
hopeless. He asks if injections of ster- 
ile milk will help. Dr. Ellett answered 
that sterile milk will help only in 
pyogenic infection. 

Gunshot Wound of Both Eyes. 

Dr. J. B. Blue reported E. H. while 
out hunting Dec. 27th, 1921 was shot 
in face with No. 7 bird shot. He was 


about 20 steps from gunner at the time. 
Admitted to hospital Jan. 3rd, 1922. At 


| 
| 


retinal 
ape of 
ve, at 
are ir- 


bsorp- 


Same 


SOCIETY PROCEEDINGS 303 


this time condition as follows: 

O.D.—Skin about eye ecchymotic, 
conjunctiva blood stained, pupil dilated 
(has been using atropin). Cornea and 
lens clear. No fundus reflex from lower 
portion of eye. Reflex above, but de- 
tails not outlined. Vision, fingers at 
about 10 feet. 

O.S. Lids much smaller, ecchymotic; 
conjunctiva chemotic and portion pro- 
truding between lids. Cornea clear; 
wound of entrance of shot in midline 
about 1 mm. above sclero-corneal mar- 
gin. Iris protrusion. No fundus reflex. 
Eye movements very limited. There 
has been no pain at any time. 

Discussion —Dr. E. C. ELLett says 
that the outlook is bad where there is 
a perforation of the orbit. Treat with 
atropin and rest and if iridocyclitis does 
not subside, enucleate. 

Dr. STANFORD thinks that the left eye 
should be enucleated. 

Optic Atrophy and Papillitis. 

Dr. J. B. BLue presented H. G. who 
was struck on head Dec. 13, 1921. Ad- 
mitted to hospital Dec. 21, 1921, eight 
days later. Examination at this time 
showed :— 

O.D.—Lids smaller, ecchymotic; 
conjunctiva stained by blood pigment. 
Marked exophthalmus. Pupil moder- 
ately dilated, does not react directly to 
light. Reacts consenually. Media clear. 
Disc well outlined, pale. Small hemor- 
rhages. No light perception. 

O.S.—No exophthalmus, pupil mod- 
erately dilated, reacts to light. Media 
clear. Disc not able to be outlined, 
swollen. Numerous whitish spots about 
fundus. Vision fingers at 8 in. 

Present Condition—O.D. Exophthal- 
mus gone, no vision, disc white, ves- 
sels small. 

O.S. Papilledema has diminished. 
Vision, fingers at 15 ft. 

Discussion—Dr. FE. C. said 
that the eye grounds seem to show 
more of an albuminuric than traumatic 
appearance. 


Glaucoma Operation. 

Dr. J. B. BLue reported on H. W., on 
whose right eye an Elliot trephine opera- 
tion for glaucoma had been done, and 
on whose left eye iridectomy. 


O.D.—Operated upon last summer 
still has about as much vision now as 
before operation. Before operation vis- 
ion was failing very fast. O.S.—Blind 
when admitted to hospital, operation 
done for relief of pain. This was suc- 
cessful for a while. Patient is now 
back for treatment on account of pain. 


Double Chronic Glaucoma with Cat- 
aract. 

Dr. A. C. Lewis presented Mrs. H. 
B. aged 69 who was sent from Missis- 
sippi on Dec. 30th, 1921 for cataract op- 
eration. 

History: Has been practically blind 
in left eye for 14 years. Vision in right 
eye rapidly failing for a year. Dull pain 
has attended the loss of vision in each 
eye. 

Examination: Corneas clear, pupils 
widely dilated, right lens very cloudy, 
left lens white and opaque. 

Vision O.D.—counts fingers at 2 feet, 
in good light. O.S.—light perception 
only. Tension, O.D. 75, O.S. 90. Mc- 
Lean. 

Dec. 3lst—O.D.—Iridectomy done 
with the 3 cut method as employed by 
Reese. 

O.S. Elliot trephine operation done. 

Jan. 9th. Tension—O.D. 40, O.S. 15. 
(McLean). 

Cataract extraction will be done on 
both eyes this week and a final report 
on the case made later. 

Discussion —Dr. J. B. StaAN¥Forp could 
not elicit light perception in the right 
eye. The cataract operation is question- 
able. 


Orbital Abscess. 

Dr. G. H. SAvace reported that on 
Nov. 30, 1921, Mr. M. F. H. age 37, was 
brought him for trouble of right eye. 
He gave a history of having had neuri- 
tis in neck, back and arms for past sev- 
eral years. This he attributes to a spon- 
dylitis due to being injured in a street 
car wreck. For about six weeks, previ- 
ous to a week or two before coming, he 
had been in bed suffering from pain in 
back, neck and head. The history in re- 
gard to the eye is that three days be- 
fore he had noticed the right eye was a 
little red and pained him just a little. 
Previous to this, he had never had any 
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trouble with his eyes. He said the eye 
ran water, the light was a little pain- 
ful but there had been no pus. Had 
gotten no lick or injury of any kind 
to set up any trouble. 

Examination of right eye showed vis- 
ion 20/100. Very slight chemosis of con- 


junctiva at corneo-scleral junction. 
Slight redness of conjunctiva, lids 


swollen, pupils small and fixed. Ten- 
sion, with fingers, normal. Very little 
pain in eye, but a great deal in top of 
head and in temples. Aqueous cloudy 
and could not make out fundus. Diag- 
nosis at this first visit was iritis; treat- 
ment atropin and hot applications. 

Dec. 1, 1921, eye worse. V. light and 
hand moving few inches away from 
eye. No change in external appearance. 
Pupil hardly semidilated. Continue atro- 
pin and hot applications. 

Dec. 2, 1921. Eye much worse. Chem- 
osis very marked with protrusion of 
conjunctiva at inner canthus. Slight 
exophthalmus. Vision light perception, 
complaint of intense pain in side and 
top of head, not so much in eye. Had 
been unable to sleep the previous night. 
Sent to Baptist Hospital with orders to 
have X-ray of sinuses and teeth made. 
The patient had never had any nasal 
or sinus trouble and the examination 
of nose was negative. 

Dec. 3, 1921 Dr. E. C. Ellett saw him 
in consultation. He thought possibly 
some frontal sinus trouble was the 
cause of the patient’s condition, which 
was about the same, except the exoph- 
thalmus was more pronounced, down 
and outward. The X-ray showed very 
slight if any involvement of frontal sin- 
uses or ethmoids. Teeth negative as to 
abscess. Dr. Bethea who made X-ray 
examination thought the slight cloudi- 
ness of right frontal was probably due 
to the swelling in the lids and orbital 
tissues. 

Dec. 4, 1921. Eye unchanged. 

Dec. 5, 1921. Lids seemed to move 
more easily, otherwise eye the same. 

Dec. 6, 1921. Seen again by Dr. EI- 
lett who thought as I did, that an ex- 
ploratory operation, at least, was justi- 
fiable. The symptoms, pain, exophthal- 
mus and chemosis were more marked. 
Vision nil. Cornea dull and hazy, pupil- 
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lary opening appeared slightly yellow- 
ish. 

Dec. 7, 1921. Dr. Shea helping, 
opened the right frontal as tho go- 
ing to do a radical operation, but found 
the sinus healthy. I then enucleated 
the eye. After making the circumcor- 
neal incision thru the conjunctiva, | 
introduced a pair of curved scissors to 
free adhesions and on opening them a 
large quantity of thick pus was evac- 
uated from upper and inner quadrant. 
The eyeball was opened during the Op- 
eration and after its removal it ap- 
peared to be partially filled with pus. 
The incision in brow was closed and 
eye dressed. The patient was seen daily 
and eye dressed. Stitches removed on 
the 12th, patient doing well. Left hos- 
pital on 14th. 

Dec. 16, 1921. Wound in brow opened 
and bloody pus evacuated. 

Dec. 17, 1921. Wound closed, very 
little discharge. 

Dec. 18. 1921. Lid wound closed, 
healed firmly without any more dis- 
charge, and patient went on to good re- 
covery. 

January 9th, 1922. Given an artificial 
eye, fairly good effect. 

Discussion. — Dr. 
thought it peculiar that the patient had 
no fever. Another peculiar thing was 
the involvement of the orbital tissues 
and the eye at the same time. 

Dr. W. L. Stimpson asked about the 
source of the infection. He thought it 
possibly due to ethmoid involvement 
with a small perforation, occurring per- 
haps weeks previously. 

Chronic Glaucoma. 

Dr. Louts Levy presented W. W., 
age 45, who first presented himself 
with the following complaint: Can- 
not see out of right eye at all and only 
dimly out of left. Present trouble be- 
gan six years ago, following a blow on 
the right eye with a stick while chop- 
ping timber. The vision gradually went 
out of the right eye, but the left was 
not involved at this time. Four years 
later the left began to give trouble and 
has been gradually getting worse. Says 
he sees best on the “outside part” of 
his eye. Vision, right eye, not even 


light perception; left eye 20/200. 
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External examination: Right eye, 
numerous anterior and posterior syn- 
echias. Lens absorbed except for a 
small piece of capsule in pupillary 
space. Left eye, pupil 3 mm. fixed. 
Complete posterior synechia. Lens 


clear. 
Ophthalmic examination: Could not 


Fig. 1. Field of vision in glaucoma, Levy’s case, 
before operation. 


see fundus of either eye. Tension, right 
eye, too soft and would not record on 
instrument. Left eye, Schidtz 67. Field 
of vision shows marked contraction for 
form and color, leaving only a small 


Fig. 2. Field after operation, left eye. 


island of vision between 5 and 10 de- 
grees. Immediate operation was ad- 
vised. 

Dec. 31, 1921. When seen at the hos- 
pital pupil had dilated somewhat and 
was about 5 mm., due to instillation of 
atropin. Operation: The conjunctival 
flap was made, a broad iridectomy per- 
formed and a sterile dressing applied. 

Jan. 1, 1922. Dressing removed af- 
ter 24 hours. Eye clean. Washed out 
with boric acid, one drop of 1% solu- 
tion of atropin instilled. Dressing ap- 
plied. 

Jan. 2, 1922. Eye improving. Eye 
seems softer than before. Pupil well 


dilated from atropin. Eye washed with 
boric and dressing reapplied. 

Jan. 4, 1922. Eserin sulphat, grs. 
2 to 1 ounce of water three times a day 
in eye ordered. 

Jan. 5, 1922. Conjunctival sutures re- 
moved. Patient discharged from the 
hospital. 

Jan. 7, 1922. Tension, Schiétz 20. 
Eye very much improved. Discontinue 
eserin, continue heat and eye wash. 

Jan. 9, 1922. Eye very much im- 
proved. Fundus of left eye can now be 
seen. It shows a deep cup, which in- 
volves almost the entire disc, except a 
very small part of periphery. Blood 
vessels well dilated. Vision with —2. 
sphere 20/100. Field of vision again 
taken and is about the same. 

Jan. 10, 1922. Field of vision about 
the same as when first seen. With a 
—2.50 sphere —0.25 cylinder axis 
45°, patient sees 20/70. 

Dr. S. S. Evans, 
Secretary. 


COLLEGE OF PHYSICIANS OF 
PHILADELPHIA, SECTION 
ON OPHTHALMOLOGY. 


November 17, 1921. 
Dr. G. Oram Rinc, Chairman. 


Avulsion of Optic Nerve. 

Dr. B. F. Barr, Jr. exhibited a young 
man, who in May, 1914, was shot in 
the right temple with a bullet from a 
“32” calibre revolver. The bullet passed 
across the right orbit directly back of 
the right eye, thru the nares and 
the left orbit. Immediate blindness of 
both eyes, ptosis of the left upper lid 
and paralysis of the superior rectus 
muscle on the left side occurred. The 
blindness in the right eye has remained 
permanent. Five months after the in- 
jury, vision had so far improved in the 
left eye, that large objects were dis- 
cernible, the patient stating at that 
time he could recognize individuals but 
was unable to read print. In the spring 
of 1919, he was struck in the left eye 
with a piece of wood, as a result of 
which a traumatic cataract developed. 
In the fall of 1919, a Tansley-Hunt op- 
eration was performed on the left up- 
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per lid with good effect, and at a later 
date, an attempt was made to remove 
the cataract. 

Present condition. Right eye. Pupil 
widely dilated and nonreactive. A few 
fine vitreous opacities. At the posterior 
pole of the eye is a whitish area, ir- 
regularly round and about three times 
the normal disc in size. This area is 
completely ringed by a band of cho- 
roidal pigment. Superimposed in the 
center of the whitish area, is a mass of 
proliferating retinal tissue in which are 
a number of small adventitious vessels. 
The entire periphery of the fundus 
shows widespread disturbance of the 
choroidal pigment. The retinal veins 
are greatly contracted, and can be 
traced to the edge of the whitish area. 
The retinal arteries are absent. 

The left eye presents a narrow, up- 
ward coloboma (operative) and the pu- 
pil space is filled with a thick second- 
ary membrane, thru which no view 
of the fundus or fundus reflex is ob- 
tained. Vision in this eye is light per- 
ception in the temporal field only. 

Discussion—Dr. ZENTMAYER 
stated that he had exhibited the pa- 
tient before the Section in 1919 with a 
diagnosis of avulsion of the optic nerve. 
The fundus of the right eye was little 
changed since then. The lesions pres- 
ent are largely those due to prolifera- 
tive retinochoroiditis such as was fre- 
quently observed in France during the 
war. In the left eye an iridectomy has 
since been made with the hope of im- 
proving the vision which at the time of 
the operation was L. P. The patient 
now has form vision. 


Exhibition of a Muscle Indicator. 


Dr. Epwin B. MILLER (by invita- 
tion) exhibited and described a device 
for the purpose of simplifying the 
study of the ocular muscles, and espe- 
cially to visualize the exact position of 
the muscle in action in plotting the di- 
plopia field and to pick out the faulty 
muscle in the search for the cause of 
the various forms of muscle imbalance. 
It is based on the classification of Du- 
ane. The indicator consists of two 
wooden tongue depressors nailed to- 
gether to form the letter T, and sev- 
eral pieces of cardboard mounted on 
pins, to represent the midsection of an 
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eye, and several to represent the true 
and false images, with two red arrows 
which point out the direction of the 
diplopia, the direction of the separation 
of the true and false image, the direc- 
tion of the limitation of movement of 
the eyeball, and the location of the par- 
alyzed muscle. On the central portion 
of the horizontal bar, there are four 
pieces of cardboard mounted on pins, 
two black, that represent the true and 
two red that represent the false image, 
in disturbance of the lateral turners. 
On the ends there are two larger cards 
on which there is a diagram showing 
the position of the true and false im- 
ages in paralysis of the elevators or de- 
pressors. The patient is examined ina 
dark room. The operator, standing 
about ten feet in front with a candle or 
small electric lamp to elicit the diplo- 
pia, determines the position of the 
double images. The indicator is held 
face up, and the red arrow is turned 
in the direction of the false image, as 
shown on the horizontal arm. The ex- 
aminer now reads off the various 
symptoms indicated and determines 
the affected muscle. 

Discussion —Dr. LuTHER C. PETER. 
As Dr. Miller has pointed out the in- 
dicator is an aid in checking up the cor- 
rectness of the diagnosis as to which 
individual muscle or muscles are para- 
lyzed. He has not included in the me- 
chanical device all the data which this 
indicator will truthfully represent if 
the scheme is slightly modified, as he 
has omitted in his paper vicarious ro- 
tations of the head. The face rotations 
should be clearly and definitely separ- 
ated from the tipping of the head to 
the right or left shoulder. The tip- 
ping of the head to the right or left 
shoulder is more in the correction of 
the obliquity of the false image than 
in the correction of the vertical dip- 
lopia. The face rotations are an effort 
on the part of the patient to bring the 
binocular vision in the field of least 
diplopia, or to place the eyes in such a 
position that the paralytic muscle op- 
erates but little, if any, and the di- 
plopia may even disappear. Dr. Peter 
thought that the phrase generally used 
in tabulating ocular muscle palsies 
which states, “in the direction of the 
physiologic action of the paralyzed 
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muscle” or “opposite to the physio- 
logic action of the muscle should have 
added “with the eyes in the primary 
position.” 

Embolism of Central Retinal Artery. 

Dr. CuHarLtEs E. G. SHANNON ex- 
hibited a male patient, giving the his- 
tory of a sudden loss of sight in the 
right eye. Four days following the at- 
tack of sudden blindness, examination 
revealed loss of light perception, pupil 
moderately dilated and sluggish in re- 
action; disc hazy and pale, margins 
obscure, arteries contracted and a large 
ill defined whitish patch in the macular 
region, with a small hemorrhage to the 
temporal side. No cherry red spot. 

Enlarged and diseased tonsils were 
found and removed. No evidence of 
cardiovascular disease. Wassermann, 
blood and spinal fluid negative; urin- 
alysis negative; X-ray of teeth, sinuses 
and head negative; von Pirquet nega- 
tive. Within four or five days, there 
was a slight restoration of vision, which 
reached 8/200 eccentric fixation. There 
was an absolute central scotoma which 
still persists. 

Treatment consisted of iodides and 
deep massage. Endarteritis proliferans 
should be considered as a possible diag- 
nosis, as no discoverable lesion was 
found. In view of the sudden and com- 
plete loss of vision, the pallor of the 
disc, contraction of the arteries, and 
opacity of the retina, a diagnosis of 
embolism appeared proper. 


Obstruction of Central Artery of the 
Retina From an Unusual Cause. 
Dr. Georce H. Cross reported the 
case of a man, aged 29, a watchmaker, 
who on arising April 24, 1921, dis- 
covered that the right eye was almost 
completely blind. Nothing unusual or 
out of the ordinary happened the day 
or week before this occurrence. 
Examination: Ophthalmoscope, O.D. 
media clear, pupillary reaction very 
sluggish, disc margins obliterated, veins 
reduced in caliber, the larger arteries 
reduced to a thread; this condition pre- 
vailed thruout the fundus, which was 
anemic with marked paleness of the 
outer half. Macula stands out promi- 
nently as a cherry-red spot. In the 
lower center of the fundus is a large, 
irregular, pale, greenish-white area 
with a heavier border on the lower 
Margin, quite typical of the condition 


described by de Schweinitz, quoting 
Coats’ as ischemic necrosis. There were 
numerous tuft like hemorrhages in the 
central fundus, and there was noted on 
some of the arteries a marked peri- 
arteritis. Wassermann was negative 
to four antigens. A blood culture showed 
no growth; white blood count showed 
12,000 leucocytes, polymorphonuclears 
—65%, lymphocyctes—31%, large mon- 
onuclears — 1%, eosinophiles — 3%. 
Urinalysis showed nothing unusual. 
Repeated examination revealed a grad- 
ually increasing cloudiness of the vit- 
reous, until all details of the fundus 
were obscured. On the 5th month, 
16th, a large area of punctate deposits 
in the lower third of the cornea were 
noted in conjunction with a thin ring 
like exudate on the posterior lens cap- 
sule. 

June 15, 1921. Patient can now 
count fingers, cornea again clear, med- 
ia’ permitting a view of the fundus; 
vision equals counting fingers peri- 
pherally. X-ray examination of the teeth 
showed no pus pockets, or areas of ab- 
sorption. Sept. 27, 1921, vision in right 


-eye 15/70—vision in the left eye which 


was unaffected = 15/15. 

Causative Factor. For three months 
prior to the sudden loss of vision, this 
man had a bone felon on the right 
thumb, which persisted in discharging 
purulent material until a large se- 
questrum of dead bone was removed, this 
taking place after the ocular changes 
had developed. Inasmuch as the eye 
condition denoted an infective process 
and a physical examination revealed 
no other possible cause, it was decided 
that this obstruction of the central 
artery of the retina was in all probabil- 
ity due to a septic embolus. 


Composite Astigmatic Chart. 

Dr. LutHer C. Peter exhibited an 
astigmatic chart which he had modified 
from that suggested by Dr. Walter B. 
Lancaster. The chart is made of stand- 
ard wedding stock cardboard and a 
narrow black velvet baby ribbon, and 
has a diameter of 15 inches constructed 
on 15 degree intervals. Instead of 
pasting the ribbon on the cardboard, 
as suggested by Dr. Lancaster, it is 
passed thru small openings at both 
ends and fastened upon the back of 
the card. Here and there the lines are 
tacked to the cardboard by black 
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thread. As the patient finds difficulty 
in selecting only a few lines, which are 
almost equally black, the author, to 
reduce the number of lines to a mini- 
mum, constructs the chart so as to ro- 
tate. Lines above and _ below are 
marked on the rotating chart, and on 
the background at 7 1/2 degree inter- 
vals. If five lines, for example, are 
picked out, a rotation of the entire 
board 7 1/2 degrees to the right, or 
7 1/2 degrees to the left, as the case 
may be, will enable the patient to re- 
duce the number of black lines, in 
many instances, to two and three, and 
the exact axis of the astigmatism is 
more readily selected. 

In a second chart Dr. Peter combines 
the “V-Chart” of Dr. Maddox, which 
consists of two lines of the same black 
velvet ribbon fastened to cardboard at 
right angles. To the end of one of 
these lines is attached a V, constructed 
of cardboard and ribbon, and placed 
upon a cardboard 3 1/2 inches in di- 
ameter. If the patient, for example, 
has selected on the first chart the lines 
75, 90, 105, and 120 as the black lines, 
the second chart is put in place, with 
the V approximately within this area, 
from 75° to 120°. The patient very 
readily recognizes a difference in the 
shade of the two sides of the V, if the 
V has not been placed in the proper 
axis. The darker side is in the direc- 
tion of the correct axis. The V is, 
therefore, rotated from one side to the 
other until both sides are equally black, 
when the axis is read off. 

These charts were not presented to 
take the place of the usual examina- 
tion with a cycloplegic which must 
necessarily be employed in practice. 
They were presented only as an aid to 
reduce the time of work and the many 
vexations which arise in difficult re- 
fractions. 

Results of Cataract Operations Per- 
formed by Colonel Smith at Wills 
Hospital. 

Dr. WILLIAM ZENTMAYER read a 
paper published, (See v. 5, p. 97.), the 
table of results having been prepared 
by Dr. C. S. O’Brien, House Surgeon. 

The discussion which followed the 
reading of Dr. Zentmayer’s paper was 
participated in by Drs. de Schweinitz, 


Radcliffe, Schwenk, and Chance. The 
conclusion reached by each of these 
surgeons was that the operation for 
extraction of cataract by the Smith- 
Indian method, based upon the results 
in the group of cases operated upon by 
Col. Smith at Wills Hospital, was not 
to be recommended. It was recog- 
nized, however, that the trained assist- 
ants who constitute a most important 
adjunct of the Amritsar clinic, would 
have been a valuable aid in securing 
better operative results. 
Color Vision. 

Dr. Burton CHANCE read a paper on 
this subject published in full on p. 274. 

CHarLes R. Heep, M.D., Clerk. 


ROYAL SOCIETY OF MEDICINE, 
LONDON. 


(Section on Ophthalmology.) 
January 13th, 1922. 
Dr. JAMES TAyLor, President. 

THe PreEsIpENT felicitated Sir John 
Herbert Parsons on the honor of 
Knighthood, which the King had re- 
cently conferred on him, and in the 
name of the Section expressed the hope 
that Sir John would live long to enjoy 
it. 

Str JoHN Parsons, in_ returning 
thanks, said the honor was a recognition 
of his having served on a number of 
Government Committees, on which, 
however, he served only as an oph- 
thalmologist, therefore it was an honor 
to ophthalmology, and he was the fortu- 
nate peg on which it was hung. 
Congenital Deformity of Conjunctiva. 

Mr. Doyne showed a case with a 
congenital deformity of the conjunc- 
tiva, associated with deformities of 
tongue and thumb in the same patient. 
Filamentary Keratitis. 

Mr. Rea showed a case of filamen- 
tary keratitis, which lasted three years 
and had been very resistant to treat- 
ment. When bullae were removed, the 
patient came with a fresh crop in three 
weeks. Tension was normal, and there 
was no suggestion of glaucoma. The 
woman had suffered from arthritis for 
many years. 

Hyaloid Vessels. 

Mr. Humpnrey NEAME showed a 

case with branching remnants of per- 
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sistent hyaloid vessels. He thought it 
likely that these processes arose from 
one common trunk. _ Vision in the 
right eye, with correction was 6/36, in 
the left 6/9. There was also a thick- 
ening of the walls of some of the arter- 
‘es in the right fundus; the strands 
had no connection with the lens cap- 
sule. 
Miss MANN exhibited slides and 
drawings of embryonic eyes showing 
the earliest formation of a definite hy- 
aloid artery. Until just before five 
weeks, she said, the globe was filled 
with mesoderm, in the meshes of which 
there were blood vessels, but definite 
branching arteries could not be traced 
much earlier than five weeks. There 
were usually five branches of the ves- 
sel, and they broke up again into blood 
spaces, which quite surrounded the 
lens. A 3-months embryo showed a 
differentiation of retina, with optic 
nerve. From the center of it came a 
definite hyaloid artery with thick walls. 
That broke up into five branches. She 
next showed an equatorial section .6 mm. 
in front of the disc; it showed a divi- 
sion into three main branches. In the 
next section, .1 mm. in front of the 
last, there was again a division into 
five. That went on to the sixth month, 
after which it began to disappear again. 

Mr. M. S. Mayovu referred to in- 
jected specimens of hyaloid artery in 
the embryo which he made some years 
ago. At the 4th month it could be 
seen that hyaloid did not break up at 
the back of the lens, as so many text- 
books depicted, but far back in the 
vitreous. The posterior vascular cap- 
sule was formed by a cone of vessels 
up to the back of the lens. In some 
cases one branch was found persist- 
ing and anastomosing with the ciliary 
body. Sometimes there were masses 
of fibrous tissues at the back of the 
lens, which were supposed to be rem- 
nants of the hyaloid artery. 

Mr. Lestre Paton suggested that 
Mr. Neame’s case might be one of pro- 
liferating retinitis. 

Ms. NEAME replied that Mr. Paton’s 
suggestion was a likely one; but the 
five branches seemed to come so locally 
from the back that this seemed to 
negative that idea. 


Necrosis of Maxilla. 

Mr. M. S. Mayou exhibited a baby 
with acute necrosis in the upper jaw. 
This was his third case of the kind, all 
under one year old. One had succes- 
sive portions of the jaw removed until 
none remained; it was a_ spreading 
necrosis. It was an acute process in 
all the cases, and he believed the mouth 
could be excluded as a channel of in- 
fection in the present case; moreover, 
the disease occurred before teething, 
and before sinuses were present in the 
bone. 

Mr. Patton mentioned a case 
of his own of the same character, a 
healthy breast fed child nearly four 
months old. When he first saw the 
child there was a large swelling under 
the left eye, and the eye was _ prop- 
tosed forward and outward to the ex- 
tent of an inch. He evacuated about 
an ounce of pus from behind the eye. 
Bare bone was evident to the probe, 
but there had not been time for 
necrosis to take place. The condition 
seemed to belong to the same category 
as acute osteomyelitis in infants. 

Mr. Stack enquired whether syphilis 
and tubercle could be excluded. 

Mr. Paton replied that those dis- 
eases could be excluded in his own 
case; the only organism found in it 
was staphylococcus. 

Mr. Mayou, in his reply, said both 
parents in one of the cases proved 
negative to Wassermann; in another 
the doctor was so sure there was no 
suspicion of syphilis that the test was 
not applied. The cases were, he 
thought, too acute for tubercle to be 
the cause; one had a temperature of 
103°, and a pulse of 130. 


Operating Lamp. 

Mr. LanG showed an_ operating 
lamp; it could be attached to the ordi- 
nary bracket and carry a 1/2-watt 
lamp, with the necessary resistance. 
It enabled fluorescein staining, such as 
in corneal ulcer, to be well seen. 
Trephine Operation for Glaucoma. 

Ms. Matcotm L. HeEppurn read a 
paper entitled “Experience Gained from 
140 Trephine Operations for Glaucoma.” 

He regarded glaucoma as such a 
serious condition, especially the chron- 
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ic type, with its variety of symptoms 
and signs, that the question of opera- 
tive interference merited all possible 
discussion. Recently contributions had 
appeared favoring iris inclusion and 
silk inclusion operations, somewhat to 
the detriment of the iris free opera- 
tions. The reporting of late infections 
had deferred some surgeons from con- 
fidently recommending trephining, and 
had led some to give it up. In per- 
forating wounds of the eye, and after 
cataract extractions, surgeons tried to 
avoid permanent inclusion of iris in the 
wound, because of the danger alleged to 
be associated with such inclusion, and he 
could not see the justification of it in 
operations for glaucoma, unless other 
methods had failed. The danger of 
leaving an opening in the eye separated 
from the external air by only a thin 
layer of conjunctiva was admitted, but 
it applied to all filtering scars, and the 
only question was as to which was the 
least dangerous. 

In the 140 trephine operations he had 
performed in the last nine years, 27 
were in private patients; and if the 
combined hospital experience of his 
colleagues could be studied, he thought 
there would be overwhelming evidence 
in favor of the trephine operation. At 
Moorfields, at least, late infection was 
very rare, and he-believed its occur- 
rence in a general way had been much 
exaggerated. He had not been without 
complications in his cases. 

With regard to the technic he fol- 
lowed, the importance of an efficient 
conjunctival flap was very great in 
striving to avoid late infection; he made 
the flap as thick as possible, and he did 
his best to prevent tearing or button- 
holing of the conjunctiva, stripping the 
conjunctiva off the globe in its whole 
thickness down to the sclera from the 
beginning, and continued cutting with 
the scissors, the points of which were 
kept directed towards the _ globe. 
Toothed forceps he used only for the 
initial fixation; those subsequently em- 
ployed were very fine toothless ones. 
On reaching the limbus he used the 
secondary cataract knife, keeping it di- 
rected towards the globe and pressing 
slightly. He never found that he got 
too far forward, as he always found 
himself further back at the end of the 


operation than he expected to be. Be- 
fore commencing rotatory movements 
he drew the flap upward and back. 
ward so that it was parallel to the 
trephine, so avoiding button-holing. 
While rotating the trephine, he dj- 
rected the handle forward so as to 
cut thru the anterior part of the scleral 
disc before the posterior to ensure the 
formation of a hinge posteriorly when 
the section was complete; then the 
disc could be removed later without 
fear of injuring the conjunctival flap. 
Having once got the trephine to bite, 
he did not remove it until the section 
was finished, so that the full force of 
the aqueous discharge would push the 
knuckle of iris well out of the wound. 
The guide to the penetration of the 
sclera was the coming up of the pupil 
toward the hole. When the iris pre- 
sented, it must be dealt with at once; 
the disc could be left to take care of 
itself. He grasped the iris with very 
fine straight forceps, at the same time 
pulling downward and forward, so 
as to detach it from its root. Lastly, 
he cut off the disc, which could be 
done easily without endangering the 
conjunctiva. Usually he inserted one 
or two stitches in the conjunctival 
flap; perhaps there should be more. 
Proceeding to the consideration of 
complications, Mr. Hepburn said that 
if a hole was seen in the flap, a new 
point of application of the trephine must 
be selected. Three or four times loss 
of the disc had happened to him; it 
might be drawn into the anterior cham- 
ber, it might be left in the trephine, or 
it might be washed away when the 
aqueous was discharged. Sometimes 
the iris was so dilated at the time of 
operation, that the force of the aqueous 
discharge caused a total prolapse to 
the pupillary border; in this case all 
the prolapsed part must be cut off and 
a complete iridectomy performed. On 
occasion a complete iridectomy occur- 
red from a too free division. If a com- 
plete iridectomy was _ intentionally 
done, the iris must be pulled well out 
of the wound. Apart from cases of 
buphthalmos—in which the accident 
was not uncommon—he had _ had 
vitreous loss only three or four times. 
Whether it influenced the subsequent 
draining capacity depended somewhat 
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on whether the vitreous was solid or 
liquid. In two of his cases there was 
good drainage and no affection of 
vision afterward ; in one case the vision 
had remained at 6/6. 

With regard to delay in the reforma- 
tion of the anterior chamber, this had 
occurred in about six of his series of 
cases. He now allowed these patients 
to be out of bed at the usual time after 
the operation, when he usually found 
that the anterior chamber formed im- 
mediately. When this formation was 
delayed unduly, he was anxious lest 
there might be adhesion of the iris 
to the trephine hole; for this reason 
he always used atropin as a_ routine 
treatment. In two or three of his cases 
the lens had come forward, but only 
in one case was he able to assure him- 
self that there were no opacities prev- 
iously. He was not aware of detach- 
ment of choroid having happened often 
in his cases, but it might oceur with- 
out being recognized. He had not en- 
countered serious complications from 
this cause, tho it might account for 
failure in the reformation of the an- 
terior chamber. 

What cases were to be included in 
the term “late infection?” As _ the 
permanent opening in the eyeball was 
the weak point in the operation, the 
entry of organisms thru this channel 
must be established to justify the use 
of the phrase; he thought inflammatory 
reaction must be associated with rup- 
ture of the conjunctival flap. Inflam- 
mations occurring many years after op- 
eration, when there was a thick and 
firmly attached flap, could not be in- 
cluded as late infections. And he did 
not see why every type of inflamma- 
tion occurring in an eye after trephin- 
ing should be directly ascribed to the 
operation. 

A general review of his cases showed 
that by far the best results ensued in 
cases which he secured early, and 
especially if he had been able to do the 
operation at a time when the tension 
of the eye was normal. In acute glau- 
coma he trephined only if he had been 
able to reduce the tension before op- 
erating. If he could not reduce it, his 
practice now was to perform iridec- 
tomy. He had seen two eyes in the 
same patient in which one had been 
trephined in an early stage, but in 


which operation on the other eye had 
to be postponed, and the unoperated 
eye steadily went downhill with the 
same symptoms; but, after operation 
these symptoms were cut short and 
controlled. That his private cases had 
been more successful than the hospital 
ones he attributed to the fact that pri- 
vate patients were more observant and 
anxious about initial symptoms, and 
early sought advice. His 13 failures 
in the 140 had been in cases whose 
tension at the time of operation was 
raised, where there was a long history 
of the trouble, and in which the field 
had been contracted in a general way, 
almost to the fixation point. As fail- 
ures he reckoned those cases in which 
sight was restricted to finger counting, 
with much contraction of the visual 
field, and where no improvement fol- 
lowed the operation. Many cases ap- 
peared to have worse vision immedi- 
ately after the operation but it im- 
proved later. He seldom had good re- 
sults in acute or in secondary glau- 
coma; both these kinds showed too 
much congestion round the limbus, and 
this encouraged healing of the trephine 
hole. Moreover, in acute glaucoma 
the conjunctiva was often very friable. 
He had had two cases of cyclitis; both 
recovered. He had had no case of 
sympathetic trouble following tre- 
phining. 

As a result of his experience, he had 
formed the opinion that the operation 
of trephining, performed with every 
consideration for the conjunctival flap, 
was the ideal one for chronic glau- 
coma, especially for the type generally 
met with in young adults. 

Mr. R. R. Cruise said all surgeons 
naturally preferred the type of opera- 
tion which, in their hands had been 
successful. He had now ceased to do 
trephining for glaucoma, tho at one 
stage in his practice he trephined all 
his cases of that nature. He abandoned 
the operation because of one or two 
disasters, and since he had changed his 
operation those had not happened. In 
two there was an escape of vit- 
reous; he did not know why; not, he 
thought, thru any fault in technic. 
At the operation on one of them a col- 
league was present and praised the 
operation, foretelling a good result. He 
called in colleagues in consultation. 
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The eye remained quiet, but vitreous 
continued to come out. He cautiously 
sealed up the hole, and the tension rose 
to plus 3 or 4, and the lens was drawn 
up. It was the patient’s only eye, and 
he went blind. In two cases there was 
infection afterward, causing conjunc- 
tivitis; these patients were left with 
vitreous opacities. He had also had, 
when doing trephining, a good deal of 
subconjunctival thickening around the 
trephine hole margins. For ten years 
he had been doing a modified flap 
sclerotomy, doing rather more than 
Herbert did, i. e., completing the two 
sides of the flap well forward into the 
cornea, and beyond the rim of resist- 
ance felt when cutting thru. It was 
very important not to suture the con- 
junctiva. One of the features of tre- 
phining which made him more dubious 
about it was the transparent pedicle 
which remained, enabling one to look 
into the depths of the eye. 

Mr. M. S. Mayov agreed as to the 
transparent bubble which was left after 
trephining, and it was a spot very dif- 
ficult to cover and protect. A further 
objection was, that the cornea had to 
be split in order to get the trephine on 
properly. During the last three 
months the speaker had been carrying 
out the new operation of Holt, who 
claimed it did not leave a transparent 
bubble, and that was true in the cases 
in which Mr. Mayou had so far done 
it. He described Professor Harden’s 
method of ascertaining detachment of 
the choroid. The examination, done 
as early as the second or third day, 
was carried out by means of the 
contact illuminator. This was put 
on the globe 5 or 6 mm. behind the 
sclera, and if there was a detachment 
of choroid, the whole area of sclera 
right to the cornea would be illumi- 
nated; but if the choroid was in its 
place, there would be illuminated only 
an area around the point of contact. 

Mr. Lance thought the danger arising 
from the hole in the flap had been 
much exaggerated. The amount of 
drainage was directly proportional to 
the diameter of the trephine hole. The 
operation he did for glaucoma was a 
modified Lagrange, turning back a 
piece of conjunctival flap and taking 
away a part of the cornea. 


Mr. HEpsuRN, in the course of his re- 
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ply, considered that Mr. Cruise had 
had bad luck in his cases, which Caused 
him to adopt a different procedure. 
He, the speaker, did not find trans- 
parent blebs were common, and when 
they did occur they got thicker with 
the passage of time. He had never 
found that splitting of the cornea made 
any difference. The Lagrange opera- 
tion was, in his opinion, merely q 
glorified trephine operation. Tho pa- 
tients who had a hole in the conjunc- 
tiva might survive trouble or escape it, 
it was not wise to design a procedure 
on that assumption. 


Epibulbar Sarcoma; 
Globe. 

Mr. HumpHrey NEAME read a paper 
on this subject, illustrated by a number 
of microphotographs, projected by the 
epidiascope. In May, 1919, the pa- 
tient noticed a swelling under the up- 
per lid of the left eye. There was a 
history of syphilis, of recent ulceration 
of the palate and deformity of the 
nasal bones, and the Wassermann re- 
action was positive. For some time 
the swelling was regarded as a gum- 
matous infiltration, but as it did not 
react to antisyphilitic treatment, and 
the eye was practically blind, Sir John 
Herbert Parsons, under whose care 
the patient was, decided to enucleate 
the eye. Pathologic examination re- 
vealed an extensive epibulbar growth, 
with extension within the globe. The 
growth surrounded the cornea and, as 
a thin sheet, spread around the eye to 
the posterior pole. The iris, ciliary 
body and choroid were completely in- 
filtrated with the same type of growth. 
It was a round celled sarcoma, with 
slightly alveolar formation. Within 
three months of the enucleation, there 
was a recurrence within the orbit, 
and Sir John Parsons carried out ex- 
enteration of the orbit. There was a 
mass of round celled recurrent growth 
not definitely delimited from the orbit- 
al tissues. The stump of the optic 
nerve, in transverse section at the pos- 
terior limit, was free from growth 
cells. An extension of extrabulbar 
sarcoma within the globe was an ex- 
tremely rare condition. Less rarely, 


Penetration of 


sarcoma started in the choroid, and ex- 
tended out thru the coats of the eye, 
usually by the perivascular lymphatics 
of the various perforating vessels. Mr. 
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Neame thought there was more evi- 
dence that this growth was of extra- 
bulbar origin than that it was at first 
intrabulbar. The reasons he adduced 
were: 

(1) The earliest symptoms were re- 
ferred to the epibulbar region above 
the cornea. (2) The vision in the eye, 
within two months of the commence- 
ment of symptoms, was 6/6 with the 
appropriate glass; no visual failure in 
it was noted until 7 months after the 
onset. An extensive choroidal growth 
usually effected the vision. (3) The 
growth was much more massive at the 
point first noticed than elsewhere. (4) 
The gross appearance of the choroidal 
growth resembled a secondary or me- 
tastatic growth more than a primary 
growth there. (5) The alternative, flat 
sarcoma of choroid, was usually dense- 
ly pigmented, whereas this was a non- 
pigmented growth. (6) Flat sarcoma 
was almost always relatively avascu- 
lar, whereas thruout the present 
growth there were many delicate capil- 
laries. (7) Flat sarcoma often invaded 
the deeper layers of the sclerotic, but 
this growth had only slightly done so, 
but had definitely invaded the super- 
ficial layers of this structure in various 
parts. He concluded with some ex- 
tracts from literature bearing on the 
subject. 

Stir Joun Parsons referred to the 
close mimicry of this condition, in its 
earlier stages, of gummatous infiltra- 
tion of the conjunctiva and _ sclera, 
especially when, as in this case, the re- 
action to Wassermann was positive. 
Only slowly, after a long course of 
antisyphilitic treatment had _ been 
given, was it realized to be a new 
growth. Concerning epibulbar growths 
in general, on reading cases of the kind 
he could not quite convince himself 
that there had not been some small 
lesion in the eye, which had subse- 
quently extended outward. Even in 
Mr. Neame’s case there was that pos- 
sibility, tho the author of the paper 
had adduced much evidence favoring 
the opposite possibility. 

Mr. Mayou threw out the suggestion 
that a flat sarcoma might have ex- 
isted in the anterior part of the globe 
and then perforated, good vision 


nevertheless persisting. In flat sar- 
coma the retina remained attached for 
a long time. One of his patients had 
detachment in the anterior part of the 
globe, and vision was still 6/13 when 
the eye was removed. The growth 
had infiltrated the canals along the 
vortex of veins and lymphatics. The 
patient died two years later of recur- 
rence. He suggested that this case 
should be submitted to a Pathologic 
Committee, to place it on a sure basis. 
This was agreed to. 

Mr. E. TREACHER COLLINS pointed 
out that there could be no doubt as to 
the direction of spread in the case of 
epithelioma, as that type of growth 
never started in the eye; however, 
much doubt might be thrown on the 
manner of spread of epibulbar sarcoma. 
He referred to a paper he read some 
years ago before the Ophthalmological 
Society on epibulbar epithelioma. He 
showed then illustrations of epitheli- 
oma spreading along the vessels at the 
limbus into the canal of Schlemm, and 
he had read of other cases which be- 
haved similarly. A further point fa- 
voring Mr. Neame’s view was the way 
the growth spread on the outer surface 
of the sclerotic. If a piece for diagnosis 
had been removed in this case earlier, 
removal of the eyeball might have been 
obviated, and the case rendered more 
hopeful. He referred to a case of his 
own in which he cut off the top of the 
growth and sent the patient to be fur- 
ther treated at the Radium Institute, 
and after two or three applications of 
that salt, the growth entirely disap- 
peared and he knew of no recurrence 
of it. 

Mr. J. H. Fisuer agreed that a piece 
should have been removed earlier, and 
referred to a case of his own of similar 
nature in which subsequent application 
of the actual cautery prevented any re- 
currence. 

Mr. LestiE Paton also alluded to 
an interesting case, in which the appli- 
cation of radium for 24 hours after the 
operation kept the man free for a long 
time, and a swelling of the soft palate, 
probably of the same nature, which de- 
veloped was similarly treated with 
radium and also disappeared. 

H. Dickinson. 
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INDUSTRIAL INSURANCE AND INDEMNITY RULES FOR THE EYE 
OF THE GOVERNMENTS OF THE UNITED STATES, GREAT 
BRITAIN, FRANCE, ITALY, BELGIUM, AND GERMANY. 


Harry VANDERBILT WUrRDEMANN, M.D., F. A.C. S., 


This is from a report made to the Pacific Coast Oto-Ophthalmological Society. The 
portions referring to the eye are here included. The full report, also referring to the ear 
nose, throat and face, is published in the Transactions of the Society. 


GENERAL GOVERNMENT SERIES, UNITED 
STATES OF AMERICA. 

To guide the Medical Officer in rat- 
ing eye cases (particularly for refrac- 
tive errors) the opinion must conform 
to the opinion of the General Counsel 
issued regarding eye cases causing less 
than ten per cent disability, viz., 

(a) No treatment or corrective ap- 
pliances (glasses) can be provided un- 
less the disability is ten per cent and is 
shown to be connected with service. 

(b) If the disability is due to those 
defects of form, shape, and structure of 
the eye which are known to be of con- 
genital origin, such as astigmatism (ex- 
cept traumatic) and hypermetropia and 
myopia, even if not noted as existing 
prior to service, it will not be consid- 
ered as of service origin and will not 
justify treatment or compensation, even 
if thought to cause disability of ten 
per cent or more. 

(c) The supplying of glasses for 
correction of refractive errors during 
service, unless there is specific evidence 
showing that the character of duties 
performed during service were such 
as to have certainly caused or aggra- 
vated such errors of refraction, shall 
not be construed as evidence of service 
origin of refractive errors known to be 
due to congenital errors of structure, 
form, or shape of the eye. 

(d) Provision of glasses shall not be 
authorized in any case by temporary 
partial rating of ten per cent, or more, 
for a limited period, or by other use of 
rating unless the conditions under (a) 
are shown to prevail. 

(e) When a rating of ten per cent or 
more is given a disease or disability, 
other than a defect of refraction, in the 
treatment, relief, or care of which the 
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correction of the refractive error is con- 
sidered to contribute an important or 
essential element, the rating will be 
concurred in even if the refractive er- 
ror is rated at less than ten per cent, 
and the claimant will be ruled eligible 
to receive such correction of refraction 
as will materially contribute to the 
cure, arrest, or maximum improvement 
of the condition for which the rating of 
ten per cent or more is made. 

For the correct application of the 
War Risk Insurance Act, in cases in 
which the claim for treatment or com- 
pensation is based on the presence of 
refractive errors, the following is for 
information as a guide in the making of 
ratings. 

_ There will doubtless appear for some 

time, but in a continually diminishing 
number, patients for whom authority 
has been given on a temporary partial 
rating of ten per cent for a limited 
period, for the purpose of permitting 
them to obtain glasses. This, we are 
advised by the General Counsel, is not 
permissible under the Act and will be 
discontinued. 

Without authority based on service 
connection and ten per cent or more 
disability for refractive error, you may 
not authorize the supply of glasses, ex- 
cept under such conditions of emer- 
gency as may arise in each case. Loss 
of glasses, need of change of glasses, 
several months after discharge, etc., are 
not considered an emergency within 
the meaning of the law. When patients 
are hospitalized, or are being treated 
for compensable defects as out patients 
at the various hospitals or dispensaries, 
the treatment of refractive errors may 
be supplied, if it is considered by the 
attending physician or surgeon in 
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charge, to be a proper part or adjunct 
to the treatment of the conditions for 
which the claimant is under treatment 
as a compensable defect due to serv- 
ice. 
It must be left to the discretion of 
those immediately in charge of the sick 
patient to determine whether correc- 
tion of a congenital refractive error is 
necessary or properly contributory to 
the treatment of the condition for 
which authority has been given for hos- 
pital or other care. 

In the future, this Bureau will not 
authorize provision of glasses except 
as specified in the above memorandum. 
This applies to our procedure from this 
date forward and does not affect au- 
thorization already issued, which must 
be honored. 

Abbreviations used— 
T.P.—Temporary partial 
P.P.—Permanent partial 
P.T.—Permanent total. 

(1) The ratings for refractive er- 
rors, as herein stated, are in all cases 
where visual acuity has been corrected 
with proper lenses. If due entirely to 
refractive errors, no rating should be 
awarded for any defect in visual acuity. 
Progressive high myopia with degen- 
erative changes in the eye should be 
considered a disease, and so rated. 

(2) For the purpose of rating visual 
disabilities due to corrected refractive 
error, 20/40 vision (Snellen) in each 
eye shall be considered the minimum of 
normal visions, and vision of less than 
10/200 in an eye will be considered as 
equivalent to total loss of vision in that 
eye. If due to an injury or disease orig- 
inating during service, no rating should 
be awarded for any defect in visual 
acuity which is 10/20 or better in each 
eye, or can be corrected by glasses up 
to 10/20 or better in each eye. 

(3) In determining whether the de- 
fect in the visual acuity is due in any 


way to an injury or disease originating 
during the service, the history of the 
case and the result of a competent oph- 
thalmologic examination should be 
carefully considered, and the Special- 
ist’s report confirmed by a Consultant 
Eye Specialist. 

(4) If recorded on enlistment, or 
having history of injury preexisting to 
enlistment, the following conditions 
may be considered as “Obviously ap- 
parent” on enlistment—External in- 
juries or scars; organic disease in the 
interior of the eye, such as choroiditis, 
optic atrophy or possible lens changes. 

(5) Functional loss of vision should 
be rated as less than ten per cent 
whether in one or both eyes. 

In functional visual defects it is nec- 
essary to take into account— 

(a) Visual acuity 
(b) Field of vision 
(c) Binocular vision. 

Errors of color and light sense, not- 
withstanding their rarity, are symp- 
toms of lesions of the nervous system 
and should be taken into account in 
conference with the Neuropsychiatric 
Section in the estimation of the disa- 
bility due to these lesions. 

Color blindness of congenital origin 
is not to be considered of service origin. 

To the above table of ratings, a cer- 
tain percentage shall be added for spe- 
cial conditions enumerated as follows: 

(a) Obliteration of direct vision 
(such as from corneal opacity, de- 
formed pupils, central choroiditis, len- 
ticular opacity and retinal detach- 
ment). 

For one Eye Add 10% P.P. 
For both Eyes Add 20% P.P. 

(b) Extraction of lens: 

For one Eye Add 15% P.P. 
For both Eyes Add 30% P.P. 

In rating for extraction of lens either 

unilateral or bilateral the combined vis- 


SCHEDULE OF PERMANENT RATINGS FOR x 4. See REFRACTIVE ERRORS 
IN 


N VISION. ONE 
Of 
ess than 
Other Eye— 10/200 10/200 20/200 20/100 20/70 20/50 20/40 
Of or less than 10/200...........ss00. 100% 90% 80% 70% 60% 40% 30% 
90% 80% 70% 50% 45% 30% 25% 
gad 70% 50% 40% 30% 25% 20% 10% 
60% 45% 35% 25% 20% 15% 7% 


yn- 

or 

be 

T- 

t, 

le 

he 

nt 

of 

in 

n- 

of 

or | 
t 

y 

il 

d 

e 

t 


316 H. V. WURDEMANN 


ual acuity for correction should be 
taken into account. 

Provided, that that part of the above 
percentages will not be added which 
will increase the total percentage to ex- 
ceed 100%; that no percentage for 
more than one of the above conditions, 
will be added to the same case, and 
that no total percentages will be given 
for any of the above conditions which 
is in excess of that given for complete 
loss of sight in the affected eye. 

It is necessary to establish a general 
rule: 

(1) In each case where ocular func- 
tional troubles, without anatomic le- 
sions of the eye or its adnexae, as evi- 
denced by objective examination, can 
only be considered absolutely incurable 
when the central or peripheral vision 
is involved. 

(2) It is also considered the same in 
all lesions as cataracts, retinal detach- 
ments, and ocular hemorrhages, in the 
stage of evolution. 


BLINDNESS OR IRREMEDIABLE LOSS OF 
SIGHT. 


In this category should be considered 
the absence or atrophy of the two 
globes, leucoma, cicatricial staphylo- 
mata occupying the greater part of the 
corneae, complete atrophy of the optic 
nerve, extensive cicatricial lesions of 
the chorioretina in the region of the 
posterior pole, and retinal detach- 
ment in the stage of evolution. 

From a practical standpoint blind- 
ness can be considered to exist where 
the central visions of one eye equals 
1/20 with a deficient visual field, the 
other being inferior to 1/20..... 100% 

In other words 10/200 in one eye, 
and less than 10/200 with deficient vis- 

It is necessary to distinguish cases of 
loss of vision without apparent lesions, 
from loss of vision accompanied by 
mutilation such as enucleation, atrophy 
of globe, and extensive staphylomas. 
Lack of accommodation and con- 

vergence (according to Duane’s 

T.P. 20% 
Diplopia (uncorrectable) ...P.P. 30% 
Loss of conjugate movement in 

both eyes or three movements 

in the seeing eye ........ P.P. 50% 


Permanent concentric contraction 
in field of vision in one eye to 
10%, not subject to restoration 
by treatment ............ P.P. 10% 
Permanent concentric contraction 
in both fields to sixty per cent 
or loss of temporal halves.P.P. 75% 
Loss of nasal halves in both 
P.P. 50% 
Homonymous hemianopsia, lat- 
eral, superior or inferior..P.P. 40% 
Concentric contraction of both 
fields to thirty per cent...P.P. 25% 
Concentric contraction of both 
fields to ten per cent of normal 
with retention of normal central 
P.P. 50% 
Scotomas rated on interference 
with visual acuity. 
Color blindness ........ P.P. 10% 
Heterophoria to a degree suffi- 
cient to produce asthen- 


P.P. 10% 
Nyctalopia (in proportion to de- 
gree of light sense)....... P.P. 20% 


Retinitis Pigmentosa. Rate on con- 
traction of visual field and visual acu- 


ity. 
(1) Eye Lids: 
Infectious processes and 
Lagophthalmus ........... P.P. 20%. 
Ectropion — Uncomplicated 
—Remediable ........-. Less than 10%. 
Entropion—Irremediable ..Less than 10% tc 
30% P.P. 


Symblepharon—Complicated 

—Epiphora—Remediable.. Rate on_ complica- 
tions. T. P. 10%. 
T.T. if hospitalized. 


—Irremediable ......... P. P. 10% for one 
eye. P. P. 15% 
Ptosis— for both eyes. 
P. P. 15%. 
P. P. 25%. 
(2) Eyeball: 


(a) Injuries, Infections and 
Inflammations (includ- 
ing Glaucoma, Keratitis, 
Iritis, Iridocyclitis, 
Uveitis, Scleritis, Pan- 
ophthalmitis .......... T. P. 10% to T._T. 
depending on clin- 
ical findings. 
Sequelae—(Rate on vis- 
ual and cosmetic de- 


(b) Tumors— 
Rate on_ visual and 
cosmetic defects. 
P. P. 10% to P. T 
Rate on visual de 


fects. 
(c) Enucleation of eye ball. P. P. 40%. 


Traumatic Cataracts: 

(a) Nonoperable. The rating to de- 
pend upon degree of visual acuity: 

(b) Operable, or where the cataract 
is absorbed. 
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If the vision is below that of the 
nonaffected eye by reason of the im- 
possibility of fusion of images, add 10% 
if the total disability will not be more 
than the loss of vision on one eye. 

If the vision of the noncataractous 
eye is worse or absent, refer to the table 
of visual acuity, rating the aphakic eye 
according to the best optical correction. 

Dislocation of the crystalline lens, 
intraocular hemorrhages, and detach- 
ment of the retina, causing different de- 
grees of disability, will be rated accord- 
ing to the degree of vision. 

In all conditions involving the optic 
nerve, the fields of vision must be re- 
corded. 

In conditions with diplopia, muscles 
involved must be specified. 

Paralysis of muscles of only one 

CHE P.P. 25% 
Paralysis of muscles of one eye 

and one muscle in working 

P.P. 35% 
Paralysis of muscles of both eyes, 

working eye 3 or more mus- 


P.P. 40% to 50% 
Paralysis of all muscles of both, 
or of working eye............ 100% 


In all cases of total blindness, where 
the claimant is in constant need of a 
nurse or attendant, an additional rating 
of twenty per cent shall be had from 
the date of permanent and total blind- 
ness. 

Complete loss of taste and smell 


P.P. 25% 
P.P. 15% 


Note: In all border line cases a con- 
ference should be held with the Sec- 
tion within whose jurisdiction the dis- 
ability is handled, and a combined rat- 
ing arrived at to cover the disability. 


MUTILATING WOUNDS, SCARS AND SUB- 
SEQUENT DISFIGUREMENT AND PLAS- 
TIC OPERATION. 


The precise disability resulting from 
the destruction of the important spe- 
cial organs, interfering with the motor 
or sensory functions will be accurately 
observed and rated. The position and 
extent of scars will be noted as well as 
any symptoms which thcy produce. 

In all cases where disfigurement is 
noted, an  unretouched photograph, 


passport size, should be requested. All 
plastic operations with the after results 
should be carefully considered, and the 
case rated accordingly. 

Luetic and tubercular infections are 
not to be rated by the Eye, Ear, Nose 
and Throat Medical Referees, but shall 
be referred to the General Medicine and 
Tuberculosis Sections for a rating. 

GREAT Britain. 


Cases of industrial disease for which 
compensation was paid. These figures 
are compiled from returns from (a) in- 
surance companies which handle this 
type of business and (b) employers 
who insure privately. 

(A) Cases continued from previous 
years. (B) Cases in which first com- 
pensation was paid during year. 

1910 1918 1919 


-662 2550 3731 
B 956 1780 2718 
Cataract in glass workers. f A 1 oe ee 
B 2 1 
Ulceration of cornea..... A 2 ee 
B 20 1 


Accidents reported under the Fac- 
tory and Workshop Acts to Certifying 
Factory Surgeons: 

Loss of sight of one or both eyes. 


Adults (over 18)— 1910 1911 1912 1913 1914 
49 48 48 79 48 
i 7 8 6 4 2 

Persons under 18— 

6 6 7 15 7 
1 1 7 2 
63 63 61 105 59 

Accidents resulting in 
other eye injuries— 

FRANCE. 


Extract from schedule of ratings for 
disability established by the decree of 
May 29, 1919, for application to your 
law of March 31, 1919, for war in- 
juries. 

It is necessary to establish general 
schedules : 

1. In each case of functional ocular 
affections without anatomic lesions of 
the eye and its adnexae appreciable by 
objective examination, which is not to 
be considered absolutely incurable, 
which affect the central or peripheral 
vision. 

2. It is the same with such lesions as 
cataract, detachment of the retina, ocu- 
lar hemorrhage, etc., which may pro- 
ceed. 

3. In functional visual affections it is 
necessary to extend; 
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(a) the central vision (visual tac- 
uity) ; 

(b) the peripheral vision (visual 
field) ; 

(c) the binocular vision. 

The affections of the chromatic and lid 
senses, which are very rare, are symp- 
toms of lesions of the sensory nerve 
apparatus. They are to be considered 
with the other lesions. 

I. Blindness or irremedial loss of vis- 
ion. 

In this category and cause: absence 
or atrophy of both globes, the leucomas 
and cicatricial staphylomas occupying 
the greater part of the cornea, com- 
plete atrophy of the optic nerve, pro- 
found cicatricial lesions of the choroid 
and retina in the posterior pole, de- 
tachment of the retina in the latter 
stages. 

Practically, there is considered as par- 
tial blindness all those defects which 
affect the sense of vision or the visual 
field a twentieth part. 

Total loss of vision in one eye, the 
other not being affected. 


Loss of vision of one eye without 

apparent deformity ........... 25% 
Ablation or atrophy of the globe 

with deformity met by perma- 

30% 
With cicatricial lesions not permit- 

ting the use of an artificial 

40% 

Central vision. Reduction or loss of 
the visual acuity in the two eyes. The 
visual acuity is not estimated which 
takes count of optic correction by 
spheres, cylinders or spherocylinders. 
All the procedures usually employed to 
determine simulation or exaggeration 
are to be used in the functional exam- 
ination. 

In most of the former schedules the 
absolute disability for the blind was 
considered 125% and the tables were 
made in proportion. 


Concentric contraction of the Visual 


field. 


To ome eye 0 p. 100 
Less than 10%, one eye....10% — 
70 to 80% ~ 
Large central scotoma, one 


Hemianopsia, implying loss of sym- 
metric vision in two portions of the 
visual fields of either eye, with conser- 
vation of the central vision. 
Homonymous, right or left..25 p. 100 
Heteronymous nasal excep- 


10% — 
Heteronymous temporal ex- 

10% — 


Hemianopsia in quadrant... 

Cases of hemianopsia which affect 
both horizontal and vertical or three 
quadrants of the visual field are ob- 
scure. Hemianopsia with loss of cen- 
tral vision of one side or both, refer to 
the table above, the total amount not to 
be more than 100%. 


BINOCULAR VISION. 


The function of equilibration which 
permits the two eyes to fix on the same 
object is equal on both sides. The dip- 
lopia is produced by paralysis of the 
excentric ocular muscles involving one 
or several. 

Diplopia making it necessary to 
25% 
Other Ocular Affections. 

Ophthalmoplegia, internal unilat- 


5 to 10% 
10 to 20% 


TRAUMATIC CATARACTS. 

(a) Nonoperable (Amount depending 
upon the extent of visual acuity); (b) 
Eye operated or having the cataract 
resorbed. 

If the vision is inferior to the eye 
which is not wounded, on account of 


Apparent 
Less than deformities 
4/10 1/15 1/20 with or 
: To or to to without 
Visual pony 5/10 3/10 2/10 ag 1/20 0 prothesis 
0 5 10 20 25 30 to 40 
SS eer eT 5 10 to 15 15 to 20 28 to 30 30 to 35 40 to 45 45 to 50 
a . (iRedusEeeeeteesseenceuns 10 15 to 20 45 50 55 to 60 60 to 70 75 to 80 
15 25 to 30 50 65 70 to 80 85 90 to 95 
VS Oe Di catbhaacnescesnanenees 20 30 to 35 55 to 60 70 to 80 85 to 90 90 to 95 100 
Deformities with or without prothesis ‘ 45 to 50 75 to 80 90 to 100 100 100 
OTE:—tThe percentages are established from 0 to 100%. 100% is ambtasell total disability. 
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the impossibility of making fusion of 
the images, allow 10% in the extent 
of 25% when the visicn of the eye is 
lost. 

Example: 
V. O. D. (healthy)—1 
Vv. O. G. (operated)—1 to 5/10 

10% 
Vv. O. D (healthy)—1 
V. O. G. (operated )—1/10 below 

If the vision of the noncataractous 
eve is worse or absent, give optical cor- 
rection of the aphakic eye. The luxa- 
tion of the crystalline lens, intraocular 
hemorrhage, detachment of the retina 
are susceptible of modification, and, 
therefore, should be estimated upon 
the degree of vision. 

OCULAR ADNEXAE. 

(a) Bony orbit. 
Destruction of one part of the or- 

bit and its contents comprising 

the eye, severe lesions of the pre- 

orbital sinus and the nasal fossa, 

mutilation requiring restoration 


or prothesis ............. 50 to 70% 
Paralysis of one or several mus- 


Vascular alterations (aneurisms, 
pulsating tumor of the orbit) 
following functional trouble 
(b) Lids. 

Most of the lid affections are curable 
by operations. 

Destruction of the lids (entro- 
pion, trichiasis, ectropion, vi- 
cious cicatrices, symblepharon 
and ankyloblepharon) are to be 
corrected and adjudged accord- 
ing to the diminution of the vis- 

Ptosis, curable by operation, other- 
wise to be judged on whether or not 
the pupil can be uncovered, depending 
upon the percent: 


Lagophthalmes with facial paralysis: 
One eye, depending upon complications. .10 to 20% 
Two eyes, depending upon complications. .30 to 50% 
(c) Lacrimal passages. 


Fistula with lesions of the bones: 
20% 
ITALY. 


First National Congress of Eye In- 
juries. 


The conclusions of the commission 
can be grouped as follows: 

1. At first the commission has recog- 
nized the necessity of limiting the ta- 
bles to cases of diminution of the acute- 
ness of vision, i.e., those injuries that 
represent by themselves only the major 
part of the damage to the working vis- 
ual capacity. It is understood that 
the anatomic, functional, collateral al- 
terations, closely limited to the reduc- 
tion of the acuteness of vision, are in- 
cluded in the valuation of these reduc- 
tions. 

Those approved are, therefore, basal 
valuations that could undergo amend- 
ments. Functional alterations of im- 
portance influence the diminution of 
the acuteness of vision, inducing larger 
reductions of the faculty of vision. Re- 
duction of the visual field it is not 
necessary to hold important, as increas- 
ing the valuation of the reduction of 
the acuteness of vision, as these are 
based on a valuation of 35% for the 
loss of an eye, which includes also the 
valuation of the damage determined 
from the corresponding reduction of 
the visual field, sd that counting their 
increase in the per cent for such re- 
ductions would cause it to be counted 
twice in determining the amount of 
damage of the capacity of vision as re- 
gards the amount of effective work. 

2. To the theme of the damage de- 
termined from the reductions from the 
capacity of vision in one eye, or the 
damage resulting from the reduction 
of the capacity of vision already below 
the average, are contemplated in con- 
ditions preexisting that are additional 
causes of incapacity. In fact the valua- 
tions that follow regard simply the 
casés in which subjects prove a single 
accident, and are based on the func- 
tional alterations hereinafter indicated. 

3. The commission has also held that, 
it being the intention to formulate a 
table to apply in the present legislative 
regime in which no account is held as 
to the occupation of the injured one, 
in determining his damage, by refer- 
ring the ocular damage to a single val- 
uation of 35%, for the anatomic or 
functional loss of an eye; it would not 
be proper to follow the tendency for a 
valuation differentiated from the vari- 
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ous damages in the various types of 
work, a tendency that the Congress did 
not accept in the discussion of this sub- 
ject. 

4. The commission has adopted the 
following subdivisions of injuries, as 
proposed by Valenti, distinguishing 
four conditions. 

I. Lesions reducing the vision in one 
eye only. 

II. Lesions reducing equally 
vision of both eyes. 

III. Lesions reducing in unequal 
proportions the vision of both eyes. 

IV. Lesions that abolish the capacity 
of vision in one eye and reduce in vari- 
ous amounts the vision of the other. 

5. The reduction of vision in one eye 
only. 

(a) Vision of 6/10 is considered as 
the minimum damage to the working 
capacity as by a loss, i.e., of 5%. 

(b) Vision of 1/20 is considered as 
the minimum that allows a capacity for 
working vision; vision of one eye in- 
ferior to this is considered equal to 
blindness and is, therefore, valued as 
an incapacity of 35%. 

(c) Intermediate «vision, between 
these amounts, of one alone should be 
valued progressively in a certain deci- 
mal percent of the vision; in the higher 
vision that which would correspond 
with the per cent of incapacity ; but less 
high than for the decimal proportions 
lost in the lower vision. By giving a 
little working margin the opportunity 
of using round figures of easier appli- 
cation, and the difference that might 
result from applications of a progres- 
sive valuation, it was decided to adopt 
the following intermediary percent- 
age 

Reduction of vision of one eye: to 
5/10 equals 10%; to 4/10 equals 15%; 
to 3/10 equals 20%; to 2/10 equals 
25%; to 1/10 equals 30%; to 1/20 
equals 33%. 

6. In the reduction of both eyes 
equally: 

A vision of 7/10 corresponds to a 
minimum vision of 5%; a vision of 
1/20 corresponds to the minimum of 
visual capacity utilized for efficient 
work, i. e., an incapacity of 95%. For 
intermediary vision, it is possible to use 
the following scale in a progressive 


the 
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manner. Vision in both eyes, 6/10 
equals 10%; 5/10 equals 20%; 4/10 
equals 30%; 3/10 equals 45%; 2/10 
equals 60% ; 1/10 equals 75%. 

7. In cases of unequal reduction of 
binocular vision, we consider the vis- 
ion most useful for the subject is that 
of the eye less injured, and that, there- 
fore, a base for the valuation must be 
that of the retention of the binocular 
reduction equal to the vision of the eye 
less damaged. It is evident that one 
must make a valuation of the damage 
higher than that taken as a base, and it 
is also clear that one cannot make a 
valuation that approaches that of cases 
of binocular vision corresponding to 
the eye most damaged. For simplicity 
in calculation, that would feature the 
uniformity of a valuation criterion, it 
was decided that it should be made the 
midpoint between the valuation cor- 
responding to the equal binocular re- 
duction of both eyes. So that in case of 
vision in O.D. 5/10; in O.S. 1/10, one 
would take the midpoint of the valua- 
tions of the monocular vision equal to 
5/10 and 1/10, i.e., of 20% and 75%. 
The indemnity damage resulting would 
be 47, rated 5%. 

This method apparently will give ad- 
equate valuation in cases with a not- 
able difference between the vision in 
two eyes, and absence of binocular vi- 
sion. 

Note the valuation eventually that 
of the loss in one eye and reduction 
of the other to a vision at the highest 
point of the two eyes, so it can only be 
verified with a certain arithmetic cal- 
culation when the vision in one of the 
two eyes is of 1/20, and the other su- 
perior to 3/10; in such cases one ap- 
plies the valuation on the hypothesis of 
the loss of one eye and reduction of the 
other to the measure less damaged. 

8. In cases of blindness of one eye 
and reduction of vision in the other. 

(a) The monocular vision 8/10 
would correspond to damage imme- 
diately superior to the loss of an eye, 
i.e., 40%. 

(b) Monocular vision of 1/10 corre- 
sponding to the minimum of utilizable 
capacity for vision for efficient work, 
i.e., damage of 95%. 

(c) For monocular vision intermedi- 
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the following scale should be 
adopted. Vision of 7/10 equals 45%; 
6/10 equals 50% ; 5/10 equals 55%; 
4/10 equals 60% ; 3/10 equals 70% ; 
2/10 equals 80%. 
The conclusions of the commission, 
after brief discussion, were approved 
unanimously. 
They may be readily assembled in 
the following tables: 


Imperial Insurance Department on 
February 12, 1921. 

The percentage of the various kinds 
of accidents in trades vary according 
to the kind of trade, and for these there 
are no authentic data. There are, how- 
ever, a number of communications in 
the literature. What we have of the 
official registrar will be found in the re- — 
port of the insurance office from 1886 


A. TABLE APPROVED BY THE CONGRESS. 


Blindness of 


Equal one eye and 
Monocular Binocular reduction 
Reduction Reduction of other Unequal binocular 

9/10 0 0 35 Arithmetic medium between the 

8/10 0 0 40 two valuations indicated in col- 

7/10 0 0 45 umn three, for vision of either of 

6/10 5 10 50 the two eyes, in such a way as to 

5/10 10 20 55 extend in cases in which one of 

4/10 15 30 60 the two eyes has a vision of 1/20, 

3/10 20 45 70 the percent indicated in column 

2/10 25 60 four for the vision of the other 

1/10 30 75 95 eye. 

1/20 33 95 100 

1 35 100 100 

B. SYNOPSIS OF THE VALUATION OF THE REDUCTION OF THE ACUTENESS OF VISION. 

Vision O. D. 9/10 8/10 7/10 6/10 5/10 4/10 3/10 2/10 1/10 1/20 1/25-0 

Vision 
0 0 10 15 20 25 30 33 35 
0 0 6 10 15 22.5 30 37.5 40 40 
0 5 7.5 12.5 17.5 25 32.5 40 45 45 
5 7.5 10 15 20 27.5 35 42.5 50 50 
10 12.5 15 20 25 32.5 40 47.5 55 55 
15 17.5 20 25 30 37.5 45 52.5 60 60 
22.5 25 27.5 32.5 37.5 45 52.5 70 70 
30 32.5 35 40 45 52.5 60 67.5 7.5 80 
37.5 40 42.5 52.5 60 67.5 75 75 85 95 
40 45 50 55 60 70 77.5 85 95 100 
40 45 50 55 60 70 80 95 100 100 


BELGIUM. 

There is no official scale for disabili- 
ties from accidents occurring in voca- 
tions. 

The percentage is determined by the 
judge; from the medical reports, in 
which the kind of work and the age of 
the injured person are considered. Leon 
in his commentary upon the law of 
1903 established an approximate scale 
which varies in each case, depending 
upon the opinion of the judges. 


GERMANY. 


The Industrial Insurance Depart- 
ment at Berlin was merged into the 


to 1912, particularly on page 443 and 
following. Especially will be found 
some statistics for the year 1907, (pub- 
lished in Berlin, 1910, by Verlag von 
Behrend and Co.) relating to injuries 
of the eye from burns and caustics and 
scalding. 

There are 30 and 100 of wounds and 
crushes, etc. 5.02 and 100 of other in- 
juries occurring to the eyes. Of these 
61.45 per cent have retained foreign 
bodies. Seven cases, i.e., 0.16 per cent 
of all eye injuries become total blind- 
ness. 303 cases, i.e., 6.78 per cent in 
the right and 314 i.e., 7.08 per cent in 
the left. 
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ORTHOPTIC TRAINING. 


The mass of muscle in the black- 
smith’s arm or about the shoulders of 
the boxer, are very obvious results of 
exercise—they have bulk and weight. 
But even for the blacksmith or the 
boxer, accuracy and quickness, skill 
and success, depend on the develop- 
ment of nerve cells and coordinations. 
These cannot be seen or weighed, but 
they are essential to the results sought. 
With the ocular muscles, changes of 
size and weight are not perceptible; 
and the increased power secured by 
orthoptic training lies to an even 
greater extent in the improved organi- 
zation of related nerves and centers. 
The skilled musician does not have 
any remarkable muscular develop- 
ment, but an accurate perception of 
pitch and time, and a wonderful de- 
velopment of the power to coordinate 
with his sensory centers, the motor 
centers that control the manipulation 
of his instrument. 

To speak of exercises for improving 
the coordination of ocular movements 


322 


as “muscle training” is to ignore the 
essential object of the exercises, and 
encourages a habit of false or indefi- 
nite thinking about the real nature of de- 
fects of ocular movement. The person 
with perfect ocular movements gener- 
ally cannot turn his eyes farther in any 
plane than the one with heterophoria, 
or actual squint. He can only turn 
them as he desires, more accurately, or 
more easily, with less of conflict and 
strain in the use of certain parts of his 
central nervous system. 

Orthoptic exercises are for “nerve 
training.” In general they require the 
nerve centers to initiate, and the nerve 
trunks and muscles to carry out, unac- 
customed coordinations. They bring 
new distributions of nerve force from 
the motor centers, under guidance of 
the visual perceptions. Exactly how 
this is done we know little more than 
did the newsboy, who tried with poor 
success, to teach another how to fold 
his papers, and who concluded, “You 
just have to do it till you get the trick.” 
The orthoptic exercises keep the pa- 


22 


EDITORIALS 323 


tient trying till he “gets the trick,” and 
later he finds that he has learned an 
easier or more accurate way of making 
his eye movements. 

The mechanism of our ocular move- 
ments does not enter our conscious- 
ness. We are conscious of results 
attained, and a sense of effort to 
attain them. The changes that inter- 
vene and bring about the results are 
subconscious. But the effort must be 
made, and the movements guided by 
their effect on vision. The power to 
fuse and to see double, are essential 
to training in binocular movements 
and binocular vision. All forms of 
erthoptic apparatus depend for their 
usefulness on the presence of a fusion 
sense. But whether this sense is 
strong or feeble, real “exercise” is pos- 
sible only by the patient making an 
effort. 

In general, the younger the patient, 
the greater the capacity to learn cor- 
rect ocular movements. This does not 
mean that the child has any less need 
than the adult to make an effort, to 
try to do the thing. His superior apti- 
tude lies largely in his general readi- 
ness to try anything. The help given 
by apparatus, or the person who super- 
vises such exercises, lies largely in the 
power to stimulate the child to make 
the effort of fusing the images, or 
keeping them fused. The training 
should be given as early as possible. 
But it is only possible, when the child’s 
interest and cooperation can be se- 
cured; and*it is profitable in exactly 
the degree that they are awakened. 

For this reason attempts at orthop- 
tic training are often unsatisfactory in 
young children. Sometimes an intelli- 
gent and highly interested mother can 
learn to supervise such training, so as 
to get important results at 2 or 3 years 
of age. But many children can be in- 
duced to make the necessary effort on- 
ly by the exercise of great tact and pa- 
tience. It is the possession of these 
qualities that makes some ophthalmol- 
ogists successful with orthoptic exer 
cises in a large proportion of cases, 
while others fail. 

In a few patients one or two lessons 
in the coordination of their movements 


will lead to the establishment of cor- 
rect habits of movement, especially if 
the faulty movements have arisen 
recently. In the greater number long 
persistence in the training is needful. 
Sometimes improvement will be noticed 
very quickly, in other cases no pro- 
gress may be noticed for a long time, 
and then it may be rapid. In general 
it is hardly worth while to begin orth- 
optic training unless it can be kept up; 
at least its possibilities will not be de- 
veloped in the individual case with- 
out prolonged, intelligent, tactful trial. 
Javal may have exceeded the truth in 
saying that probably all cases of early 
squint might be cured by orthoptic 
training; but certainly most oph- 
thalmic surgeons will agree that in 
many cases such a cure would not be 
worth the trouble. 

In later life we encounter patients 
who furnish ideal cooperation, who 
have a strong desire to overcome their 
defects of ocular movement; and have 
trained perseverance to keep up the 
effort needed to secure slow gains. 
These patients are at a disadvantage 
because of their loss of the plasticity 
of childhood; but only persistent trial 
can show how much they may gain. 
It may be true that the development 
of binocular fusion can only begin in 
early childhood. But even in a case 
of high squint, that has lasted for 
many years, we cannot be sure that the 
fusion power had not already developed 
to some extent before the squint be- 
gan; and prolonged trial to elicit 
fusion may yield a positive response. In 
view of the limitation of our knowledge 
of this subject in general, we are justi- 
fied in trying orthoptic training in 
every case of either heterophoria or 
heterotropia. Only in this way can we 
increase our knowledge of the general 
subject, or give the best service to the 
individual patient. J. 


THE EVOLUTION OF BINOCU- 
LAR VISION. 


It is generally recognized that 
among mammals, man and the animals 
most nearly related to him alone pos- 
sess what we know as binocular vision. 
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How it arose is traced by Treacher 
Collins, in his Bowman lecture of 1921, 
to the arboreal life of our ancestors 
and their assumption of the erect pos- 
ture. It seems intimately correlated 
with changes in the form of the crystal- 
line lens and ciliary body, the exten- 
sion of the powers of accommodation, 
more accurate vision at the macula and 
improved light adaptation and color 
perception. 


The herbivorous animals “grasp their 
food directly with their mouths, find- 
ing that which is suitable more by 
smell and by the touch of their ex- 
quisitively sensitive snouts.” They 
need a wide range of panoramic vision 
to quickly perceive their enemies, but 
do not require accurate vision at a fixa- 
tion point or exact judgment of dis- 
tances. The carnivorous animals have 
more need of accurate vision and judg- 
ment of distance to seize their prey. 
But when monkeys began to live in 
trees, to find nuts and fruit mostly by 
sight by accurate discrimination of 
form and color, seize food, parasites 
and weapons in their developing hands, 
the need for accurate vision at the 
point fixed and judgment of its relative 
distance, became essential. 

The rabbit, the deer and the horse 
have widely separated eyes with very 
large corneas capable of perceiving ob- 
jects in a very wide field, but not able 
to see very accurately in any part of 
it, and with little of the fields of the 
two eyes in common. In the cat the 
eyes have moved more to the front, so 
that both can see the prey to be seized 
and give an accurate judgment of its 
distance. But the cat’s cornea is still 
large, so that the young kitten has a 
cornea closely resembling that of an 
adult human eye. 

The cat can use the two eyes to- 
gether, but not like men and monkeys. 
It has little accommodation to make 
exact near vision possible. Barrett 
found that the cat, with eyes thoroly 
under atropin, caught a mouse about 
as well as when its eyes were normal. 
Only among some monkeys has a 
power of accommodation anything like 
that in the human eye been discovered. 
Exact macular vision is useful only as 
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the eye can be directed so that the 
image of the object of interest wil] 
make its #mpression exactly on the 
sensitive region. The more exact such 
vision the more exact must be the ocu- 
lar movement that responds to it. The 
greater the dominance of macular vis- 
ion the more important it is to have 
both maculas receiving the same im- 
age. Accommodation and convergence 
being closely associated in use, were 
closely associated in evolution. 


The practical value of such studies 
lies in the better understanding they 
give of the nature and relations of de- 
fects of ocular movements. Binocular 
vision, recently evolved, is particularly 
liable to exhibit atavistic defects; and 
having been recently developed in the 
race, it is more dependent on develop- 
ment in the individual than are most 
other ocular functions. Here lies the 
explanation of why defects of binocular 
movement, squint and_ heterophoria, 
are so much more common than other 
congenital defects of movement. Here, 
too, is a reason for the large possibili- 
ties and importance of orthoptic train- 
ing. E. J. 


THE PHYSICIAN AND THE 
OPTOMETRIST. 


Should there be any relation of the 
general profession to the optician? Yes 
and no. Yes in the one sense, for the 
mechanical work of finishing lenses and 
fitting frames, but absolutely no further. 
No as regards any relation of the phy- 
sician to the prescribing optician. This 
word is final, and it is time that the med- 
ical profession be again warned against 
the attempts of the prescribing optician 
to secure consultations on equal terms 
with the doctor. 

This warning is brought out by an 
article in the Medical Sentinel of Port- 
land, Oregon, of February 1922, in 
which the editor takes the stand that 
“The measurement of the refractionist 
and muscular state of the eye is a limited 
specialty—it is the work of the optome- 
trist or refractionist and not of the 
pathologist. Refractive errors are phy- 
siologic not pathologic. The optometrist 
is therefore in a position to cooperate 
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with the physician in a very efficient and 
isfactory way. 

In the first place, there are but few men 
yneducated in the general diagnostic 
science of medicine, who are able to even 
et the exact rule of thumb measure- 
ments of refraction as accurately as can 
the ophthalmologist. In the second place 
it is not always that the full measure- 
ment of the ametropia should be pre- 
scribed. It must be varied to suit not 
only the eye itself; but the condition of 
health, and of work that the person is 
doing who needs glasses if only in order 
to see better. 

Many persons who feel the need of 
glasses, have some eye disease or general 
affection which could be discovered by 
a professional examination, and which 
in most cases is amenable to treatment, 
with the result of saving sight, bettering 
the health and preserving life. ; 

Certainly the clerks in the stores, who 
call themselves opticians, have not suf- 
ficient knowledge to take care of such 
important conditions. Altho a large 
proportion of people first try the optician 
without going to an oculist, and we be- 
lieve that the optician may be allowed to 
prescribe glasses to those people who di- 
rectly apply, in simple cases, where to 
the layman there is no evidence of dis- 
ease; the better class of opticians refer 
any cases in which there is evidence of 
disease to an ophthalmologist for further 
examination, and so far as the prescrib- 
ing of glasses goes, the patient often 
finds out that it costs him less. 

The very idea of physicians referring 
what is really medical work to nonmedi- 
cal men is repugnant, impractical, and to 
the disadvantage of the patient. Let us 
hope that none of them will follow such 
maladvice as the editor of the Medical 
Sentinel gives. 

This editorial is likewise an advertise- 
ment of a special optician, being a rank 
piece of editorial malpractice; and some- 
thing indeed which the daily papers, or 
even those of the yellow variety, would 
not countenance; for their advertise- 
ments are confined to their advertising 
pages and not mixed up with such of- 
fensive “blurbs,” 

H. V. W, 


BOOK NOTICES. 


Anatomy of the Human Orbit and Ac- 
cessory Organs of Vision. S. 
Ernest Whitnall, M.A., M.D., B. 
Ch. (Oxon.), M.R.C.S., L.R.C.P. 
(Lond.) Prof. of Anatomy, Mc- 
Gill University, Montreal. Pub- 
lished by Henry Frowde and Hod- 
der and Stoughton, London. Ox- 
ford University Press, American 
Branch. 


This work comprises 427 pages, with 
195 illustrations. The press work is 
excellent, and the illustrations, which 
are chiefly photographs of actual dis- 
sections, are quite good, many having 
exceptional merit. The text is divided 
into four parts: I. Osteology. II. 
Eyelids. III. Contents of the Orbit. 
IV. Cerebral Connections of the 
Nerves. This is followed by an exten- 
sive bibliography of papers from 1900 
on, with some of the earlier, more im- 
portant ones. A comprehensive index 
completes the work. A distinct service 
has been rendered to ophthalmology 
by the author in bringing together in 
this one volume the mass of informa- 
tion which it contains. It will prove 
invaluable for one who wishes to re- 
view the part of our subject with which 
it deals, and should be diligently 
studied by the beginner. e 

* 


When Robert W. Doyne, with the 
support of Sir William Osler, estab- 
lished the course at Oxford University, 
leading to a Diploma in Ophthalmol- 
ogy, no one could foresee in how many 
ways it would contribute to the de- 
velopment of ophthalmic science. That 
course differed from the graduate 
courses preiously offered by giving a 
prominent place to study of the funda- 
mental branches, anatomy, physiology 
and pathology. The teachers of these 
branches found a lack of textbooks 
suited to this purpose, and as a result 
three very important works have been 
added to our literature. Arthur Thom- 
son, the Professor of Anatomy, pub- 
lished his Anatomy of the Human Eye 
with its stereoscopic plates; George J. 
Burch, teaching physiology wrote his 
book on Practical Exercises in Phy- 
siological Optics; and now we learn 
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that the work before us “originally 
formed the substance of a series of lec- 
tures given to candidates for the Ox- 
ford Diploma of Ophthalmology.” 

Few of us can ever attend the course 
at Oxford, or either of the systematic 
courses that are now being given in 
American institutions; but every one en- 
gaged in ophthalmic practice may obtain 
and carefully read this work. By so doing 
he will improve his equipment for 
practice, in a point in which he will 
find it was particularly weak. 

Even one who has given some 
especial attention to the anatomy of 
the human orbit, and has made several 
dissections of the parts, finds much in 
this work that is new and suggestive. 
Much excellent investigation has been 
devoted to the anatomy of the orbit; 
but no work hitherto published has 
brought its results together. For the 
most part these have been buried 
in journals and transactions devoted 
to anatomy and physiology; and those 
who could make practical use of the 
observations have not known of their 
existence. 

Of the 195 illustrations, mostly orig- 
inal, not one shows an instrument or 
piece of apparatus bearing the author’s 
name. It is a surprise to find how 
much of importance such _ illustrations 
can teach. In some of them a whole 
lesson stands out at a glance; as in the 
photographs of the surface of the or- 
bital region, pp. 8 and 171, on which are 
outlined the important deeper structures, 
in such a way as to show their rela- 
tions to surface landmarks at once, and 
impress them clearly on the memory. 

While part IV, the cerebral connec- 
tions of the nerves, takes the reader 
out of the orbit, and is properly termed 
an appendix, it admirably supplements 
the account of the nerves given in the 
preceding part, on the orbital contents. 
Largely by means of the 8 illustrations 
it contains, it gives in 18 pages a very 
clear conception of the intricate ana- 
tomic arrangement of the visual and 
ocular motor nerve tracts. 

On every account we welcome this 
addition to ophthalmic literature. 


J. 


Transactions of the Pacific Coast Oto. 
Ophthalmological Society. Nint} 
annual meeting at Seattle, Wash 
July, 1921. Paper cover, 155 pages, 
Published by authority of the 
Executive Committee. [See also 
p. 241.] 

This society is the organization of 

the ophthalmologists of seven states 
having an area greater than that of the 
combined European countries, Great 
Britain and Ireland, France, Germany 
Belgium, Holland, Denmark, Switzer- 
land and Italy; with seven cities of 
over 100,000 population each; and a 
population better able to support good 
ophthalmologists than that of any 
country of Europe. This region is new 
and lacks scientific institutions; but it 
has some of the best trained ophthal- 
mologists in the world, and some of 
their best scientific observations are 
published in these transactions. It 
ought not to surprise us to find here 
as good papers and discussions as ap- 
pear in any society proceedings. 

Printed in type of the same size, with 
an equal number of illustrations, this 
volume would be about the same size 
as that of the American Ophthalmolog- 
ical Society transactions. Of the papers 
and discussions, about one-third refer 
to matters of ophthalmic interest, 
rather less to oto-laryngology, and 
nearly half are of interest in both of 
those special branches. The absence 
of any table of contents or index con- 
stitutes a very grave defect for this 
volume of transactions, that should be 
useful as a work of reference. 


E. J. 


Diseases of the Eye. Ninth Edition, 
by George E. de Schweinitz, M.D., 
L.L.D., Prof. of Ophthalmology 
in the University of Pennsylvania, 
etc. 832 pages, 415 illustrations, 
with 7 colored plates. Philadel- 
phia and London. W. B. Saunders 
Co. 

We refer again to this work (see v. 
4, p. 786) to illustrate a lesson taught 
by every text book that runs thru many 
editions, and maintains its position as 
a standard authoritative work covering 
its department of medicine. Such a 
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book does not continue to sell, succes- 
sive editions are not called for, simply 
hecause it was the best book on the 
subject. It is kept the best book by 
the author and publisher going thru 
the labor of preparing and putting 
forth successive editions. 

Ophthalmology is progressing and 
developing. Only by closely following 
its progress and development could 
any book keep the hold on the inter- 
est of the profession, that this one has 
kept for thirty years. If all the text 
books continued to reflect the present 
state of the knowledge and literature 
of their departments of medicine, the 
profession at large would be less de- 
pendent on year books and abstracts 
for the recent advances with which it 
is a duty to be familiar. 

5. 


Transactions of the College of Phy- 
sicians of Philadelphia, Third Se- 
ries, Volume 42, 1920, Edited by 
Walter G. Elmer, 548 pages, illus- 
trated. Published by the College. 

This volume interests our readers as 
containing the proceedings of the Sec- 
tion on Ophthalmology, which have 
already been published from month to 
month in this JouRNAL. These pro- 
ceedings occupy about one-sixth of the 
volume. In addition to these, there 
are two papers on arteriosclerosis that 
are of value to the ophthalmologist 
who has to bear this condition in mind, 
in all his ophthalmoscopic examina- 
tions of patients past middle life. 
There are also three’ papers on recent 
therapeutic advances. 

But this volume is most notable for 
five papers on Sir William Osler by 
McCrea, Hare, Burr, Packard and Nor- 
ris, men who knew him from the days 
of his teaching in Montreal to his en- 
tertainment of American officers at Ox- 
ford near the close of his life. Of 
equal interest to a smaller circle of 
readers is a similar series of papers re- 
garding Horatio C. Wood, by de Schwei- 
nitz, Dercum, Hare and Mills, with a 
posthumous “Reminiscences of an 
American Pioneer in Experimental 
Medicine” by Professor Wood himself. 


E. J. 


BIOGRAPHIC NOTICE. 


FREDERICK PINSENT MAYNARD. 

The three great lights of British 
Indian Ophthalmology have left India; 
and one, our distinguished confrére, 
Lt. Col. Maynard, has finished his 
earthly life, passing away at Audlem, 
Cheshire, England, Sept. 30, 1921. He 
had recently retired from the Indian 
Medical Service and going to Eng- 
land, practiced at Crewe. He and his 
wife had made arrangements to attend 
the International Ophthalmological 
Congress this year in Washington, and 
after that to tour America, visiting a 
number of his old friends in the profes- 
sion. 

It is sad to think that so gentle a 
philanthropist, in the direct sense amicus 
humani generis, should be denied the 
green autumn of ease and the dignity 
which he had earned by his splendid 
service in Calcutta; and especially not 
to have been given the opportunity to 
have further elaborated his most im- 
portant contributions to ophthalmol- 
ogy. As with others of the Indian tri- 
umvirate, he had an exceptional oppor- 
tunity in operative ophthalmology dur- 
ing service in India, having done over 
14,000 cataract operations and thous- 
ands upon thousands of others. 

Perhaps he was best known for his 
work on Glaucoma. In addition to this 
in 1908 he published a most excellent 
book on Operative Ophthalmology, 
with a second edition in 1920. He also 
wrote many papers in medical chan- 
nels, contributing from time to time 
to the American Journal of Ophthal- 
mology. He received the degree of 
M.B. Durh., with honors; D.P.H., 
Cambridge, and F.R.C.S., England. 

His record in the Indian Medical 
Service was as follows: 

1887 to 1892: Military duty, includ- 
ing Field Service Hazara (Black 
Mountain) 1891, medal and clasp. 

1893 and 1894: Superintendent, Pat- 
na Opium Factory (2000 to 3000 work 
people in busy season). 

1895 to 1901: Civil Surgeon of 
Ranchi, Hazaribagh, Patna and Dar- 
jeeling, (in charge of civil hospital and 
special eye wards). 
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1896: Medical Officer and Naturalist 
with the Baluch-Afghan Boundary 
Commission. 

1902 to 1919: Professor of Ophthal- 
mic Surgery, Medical College, and 
Ophthalmic Surgeon, Medical College 
Hospital, Calcutta (55 beds) and Sur- 
geon Superintendent, Mayo Native 
Hospital, Calcutta (105 beds). 

1908: On special duty to Lahore to 
attend His Majesty the late Amir 
Habibullah of Afghanistan, (as Oph- 
thalmic Surgeon.) 

1912: Coronation Medal, in connec- 
tion with the visit of her Majesty, the 
Queen to the Medical College, Calcutta. 

1908 to 1918: Fellow of the Calcutta 
University. 


Aside from this he was a most de- 
lightful gentleman to meet. He was 
a high Mason, the jewel of his lodge 
being a beehive, its motto being in. 
dustry and perseverence, which de- 
scribes his character. He was fond of 
outdoor work and was noted as ap 
apiarist. In his family relations he 
was most fortunate, his wife being his 
companion and interested in his medj- 
cal vocation as well as in his other 
avocations. His daughter is a noted 
designer, having recently finished de. 
signing some of the new stamps for 
England. Personally we miss him, 
but for many years his name will be 
known in ophthalmology thru the 
printed words that he has left us, 

Harry VANDERBILT WUERDEMANN, 


NEWS ITEMS 


Personals and items of interest should be sent to Dr. Melville Black, 424 Metropolitan 
Building, Denver, Colorado. They should be sent in by the 25th of the month. The following 
gentlemen have consented to supply the news from their respective sections: Dr. Edmond 
E. Blaauw, Buffalo; Dr. H. Alexander Brown, San Francisco; Dr. V. A. Chapman, Milwaukee; 
Dr. Robert Fagin, Memphis; Dr. M. Feingold, New Orleans; Dr. Wm. F. Hardy, St. Louis; 
Dr. Geo. F. Keiper, LaFayette, Indiana; Dr. Geo. H. Kress, Los Angeles; Dr. W. H. Lowell, 
Boston; Dr. Pacheco Luna, Guatemala City, Central America; Dr. Wm. R. Murray, Minne- 
apolis; Dr. G. Oram Ring, Philadelphia; Dr. Chas. P. Small, Chicago; Dr. John E. Virden, 
New York City; Dr. John O. McReynolds, Dallas, Texas; Dr. Edward F. Parker, Charles- 
ton, S. C.; Dr. Joseph C. McCool, Portland, Oregon; Dr. Richard C. Smith, Superior, Wis.; 


Dr. 
Nashville Tenn.; Dr. Gaylord C. Hall, Louisville, Ky. 
bocalities. 
DEATHS. 
Dr. George A. Hill, Philadelphia, aged 
seventy, died January 23rd. 
Dr. John Kurrus, New York City, aged 


fifty-six, died suddenly from heart disease, 
January seventeenth. 

Dr. Louis H. Landman, Cincinnati, aged 
sixty-two, died January 26th, in Palestine, 
where he had gone to practice his profession 
among the Jewish colonists. 

Dr. Lovell Moss, Gibraltar, died January 
24th, as the result of an accident. 

Dr. Charles Wray, of London, for 32 years 
“a member of the Ophthalmological Society 
of the United Kingdom, died recently at the 
age of sixty-three. 


PERSONAL. 

Dr. Raiph I. Lloyd, of Brooklyn, has re- 
moved to 14 Eighth Avenue. 

Dr. James C. Braswell, formerly with the 
Mayo Clinic, has located at Tulsa, Oklahoma. 

Dr. Dean Ely Godwin, formerly of Hough- 
ton, Michigan, announces the opening of his 
offices at Long Beach, California. 

Prizes in ophthalmology were awarded by 
the Cuban Medical Congress to Doctors Juan 
Santos Fernandez and J. M. Penichet. 


J. W. Kimberlin, Kansas City, Mo.; Dr. G. McD. Van Poole, Honolulu; Dr. E. B. 


Cayce, 
Volunteers are needed in other 


Dr. Ruth Alexander has opened offices in 
the Alexander Young Building, Honolulu, and 
has limited her practice to eye, ear, nose and 
throat. 


Dr. C. Duane Cobb has returned to his of- 
fices in the Physicians Building, Oakland, Cal- 
ifornia, after an absence of three years spent 
in the clinics of Boston and New York. 


Dr. A. O. Shaw, Ashland, Wisconsin, 
stopped over a few days in Honolulu. He is 
on his way to New Zealand, Australia, Philip- 
pine Islands, China, and Japan. He expects 
to be gone about six or eight months. 


Dr. John E. Weeks, of New York City, is 
spending a month in Honolulu. He has been 
over to see the big volcano on Hawaii and 
expects to take several other trips to other 
islands while here. He is taking a much 
needed rest, and says this is the place to take 
it. 

Dr. McCluney Radcliffe, of Philadelphia, 
has resigned as Attending Ophthalmic Sur- 
geon to the Presbyterian Hospital, and was 
appointed Consulting Ophthalmologist to the 
same institution. Dr. H. Maxwell Langdon 
was appointed to fill the vacancy created by 
the resignation of Dr. McCluney Radcliffe. 
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Prof. Alfred Vogt, Director of the Ophthal- 
mological Clinic of the University of Bale, 
announces an eight days’ course of instruction 
in the investigation of the living eye with 
the slit light, for September, 1922. Inquiries 
and requests for admission to the ophthal- 
mological clinic, should be addressed to 
Mittlerestrasse, Bale, Switzerland, before May 
thirty-first. 

Dr. and Mrs. Casey Wood, accompanied by 
Dr. and Mrs. Harold Gifford, Mr. C. W. 
Davis, the American Consul, and Mr. Fred 
Shorey, of Montreal, spent the month of Feb- 
ruary in the Kaieteur, and even further in 
the interior, in British Guiana, for the pur- 
pose of making a study of the local birds. 
Dr. Wood returns to the United States in 
time to attend the International Ophthal- 
mological Congress at Washington, in April. 

SOCIETIES. 


The eighteenth semi-annual session of the 
Sioux Valley Eye and Ear Academy was held 
at Sioux City, Iowa, January 24th, under the 
presidency of Dr. Frank I. Putnam, of Sioux 
Falls, South Dakota. 

The February meeting and dinner of the 
Kansas City Eye, Ear, Nose and Throat So- 
ciety was held at the Hotel Muehlebach. Dr. 
Joseph Lichtenberg presented a paper on 
“Glaucoma Following Eye Operations.” 

At the November 16, 1921, meeting of the 
Interurban (Duluth-Superior) Academy of 
Medicine, Dr. T. H. Shastid, of Superior, 
read a paper in appreciation of the late 
Dr. C. D. Conkey, who was the first physician 
in North Wisconsin to limit his practice ex- 
clusively to the eye, ear, nose and throat. 

Dr. John E. Weeks, of New York City, 
was a visitor in San Francisco during January. 
He attended a meeting of the Eye, Ear, Nose 
and Throat Section of the San Francisco 
County Society, held at the University of 
California Hospital. The university staff was 
in charge of the meeting, and a very interest- 
ing program was given. 

_Under the auspices of the Ophthalmic Sec- 
tion of the St. Louis Medical Society, Pro- 
fessor Ernst Fuchs, of Vienna, gave a course 
of lectures during the month of February. 
This course was attended by sixty-one 
ophthalmologists from St. Louis, and thirty- 
there from other cities. Special ophthalmo- 
logic and oto-laryngologic clinics were held by 
the local men for the visiting physicians. 

_A section on ophthalmology of the Asso- 
ciated Out-Patient Clinics of New York was 
organized on January 24th, with the follow- 
ing officers: Dr. W. E. Lambert, chairman; 
Dr. E. S. Thomson, vice-chairman; Dr, Con- 
rad Berens, secretary. The subject, “How 
Can We Best Regulate Refraction Work in 
Eye Clinics?” was discussed by Dr. E. S. 
atients Be Better Controlled?” by 
M. Wheeler. 

The annual meeting and election of officers 
of the Puget Sound Academy of Ophthalmol- 
ogy and Oto-Laryngology was held at the 
University Club of Seattle, January 31, 1922. 
The following officers were elected to serve 
for the ensuing year: President, Dr, Fred- 


erick Adams, Seattle; first vice-president, Dr. 
D. H. Bell, Tacoma; second vice-president, 
Dr. Wm. G. Cameron, Tacoma; secretary, 
treasurer, Dr. John H. Harter, Seattle. 

At the annual election of the Portland 

Academy of Ophthalmology and Oto-Laryn- 
gology the following officers were elected for 
1922: President Dr. Gertrude French; vice- 
president, Dr. Ira E. Gaston; secretary-treas- 
urer, Dr. Andrew Browning. Dr. J. L. Mc- 
Cool, Portland, Oregon, has been appointed 
chairman of a committee on entertainment for 
visiting ophthalmologists attending the Inter- 
national Congress of Ophthalmology, to be 
held in Washington, D. C., in April of this 
year. 
The meeting of the Pacific Coast Oto- 
Ophthalmological Society will this year be 
held at Salt Lake City, Utah, September 14, 
15, and 16. The time is chosen when this 
region is particularly attractive and when the 
members can proceed thence to the meeting of 
the American Academy of Ophthalmology and 
Oto-Laryngology at Minneapolis which _be- 
gins September 19th. Ophthalmologists from 
other parts of the country, who can attend 
this interesting meeting, should communicate 
with the secretary, Dr. Edward D. LeCompte, 
Boston Building, Salt Lake City, Utah. 

The eye, ear, nose and throat men of St. 
Joseph, Missouri, were hosts, on January 19th, 
to the Kansas City Eye, Ear, Nose and Throat 
Society, and also to men practicing these 
specialties from Chicago, Lincoln, Nebraska, 
Omaha, Topeka, Oklahoma City, Springfield, 
Missouri, Dover City, Iowa and other cities. 
A splendid operative and diagnostic clinic was 
held at the Noyes Hospital in the afternoon 
at which the local men operated as also did 
Dr. Joseph Beck, of Chicago; Drs. W. H. 
Schutz, Sam Roberts, and H. E. Thomason, 
of Kansas City. In the evening a medical 
dinner was given at the Benton Club, where 
papers were presented by Dr. W. P. Wherry, 
and Dr. James M. Patton, of Omaha, Drs. 
L. R. Forgrave, W. C. Proud, W. H. Minton, 
and E. C. Ambrose, of St. Joseph, were re- 
sponsible for the clinic. 

The annual meeting of the Indiana Acad- 
emy of Ophthalmology and Oto-Laryngology 
was held in Indianapolis on January 18th and 
19th, at the Claypool Hotel. There was a 
dinner and evening session the first day at 
which Dr. Harry Pollock, of Chicago, de- 
livered an address on the “High Spots in Oto- 
Laryngology.” Those who took part in the 
eye program the next day were Dr. George 
F. Keiper, of Lafayette; Dr. F. McKay Ruby, 
of Union City; and Dr. E. J. Lent, of South 
Bend. The newly elected officers are: Presi- 
dent, Dr. Delbert O. Kearby, Indianapolis; 
first vice-president, Dr. George C. Knapp, 
Vincennes; secretary-treasurer, Dr. Bernard 
J. Larkin, Indianapolis. 

MISCELLANEOUS. 


The New York Association for the Blind 
received a bequest of $5,000 by the will of the 
late Ida Barth Iden. 

The New York Ophthalmological Hospital 
was left $150,000 by the will of the late Com- 
modore E. C. Benedict, of Greenwich. 
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Current Literature 


These are the titles of papers bearing on ophthalmology received in the last three 


months. 


Later most of them will be noticed under Digest of the Literature. 
given ni English, some modified to indicate more clearly their subjects. They ar 


They are 
€ grouped 


under appropriate heads, and in each group arranged alphabetically usually by the author’s 


name in heavy-face type. The abbreviations mean: (Ill.) illustrations; 


Pl.) colored plates. 


Abst shows it is an abstract of the original article. 


(Pl) plates; (Col, 
(Bibl.) means 


bibliography and (Dis.) discussion published with a paper. Under repeated titles are given 
additional references to papers already noticed. To secure early mention copies of papers 
or reprints should be sent to 318 Majestic Building, Denver, Colorado. 


DIAGNOSIS. 

Dimmer, F. Ophthalmoscope and ophthal- 
moscopic diagnosis. Franz Deuticke, Leip- 
zig and Vienna, 1921. 

Koeppe, L. Normal histology of living eye. 
I. Anterior segment. Ergebn. d. Anat. u. 
Entwickl., 1921, v. 23, pp. 340-419. 

Prosperi, G. Physiologic and professional 
visions. Rass. d. Prev. Soc., 1921, v. 8, D. 
54-62. 

Treutier. Testing of vision. Zeit. f. Bahn. 
u. Bahnkass., 1921, v. 16, pp. 2-9. 

Waetzold, P. Estimation of blindness. Zeit. 
f. aerztl.-soz. Versorg., 1921, v. 1, pp. 12- 
21. 

Wallace, W. Vision of soldier and malinger- 
ing. Jour. Royal Army Med. Corps, 1921, 
v. 37, pp. 40-49; 109-126. 


THERAPEUTICS. 


Vaccines and sera in ophthalmic 
Instit. Sieroterap., Milan, 1920, 


Carbone. 
therapy. 
130 pp. 
Organotherapy in eye diseases. 

Sieroterap., Milan, 1920, 143 pp. 

James, R. R. Collosol argentum. Brit. Jour. 

Sieroterap., Milan, 1920, 143 pp. 

Kleefeld. Nitrat of silver in ophthalmology. 
Bull. de la Soc. Belge d’Opht., 1921, v. 44, 
p. 41. 

LaFerla, A. Sterilized injections of milk in 
ocular therapeutics. Arch. di Ottal., 1921, 
v. 28, pp. 204-214. 

Mazzei, A. Milk in ocular therapeutics. 
Arch. di Ottal, 1921, v. 28, pp. 131-154. 

Schmidt, P. Milk injections in ocular affec- 
tions. Klin. M. f. Augenh., 1921, p. 281. 

Toulant. Pomades in ocular therapeutics. 
Soc. d’Opht. de Paris, Jan., 1922. Ann. 
d’Ocul., 1922, v. 159, p. 156. 

Repeated titles. Goldschmidt, M. (O. L., 
1921, v. 17, p. 541). A. J. O., 1922, v. 6, 
p. 156. Loehlein. (A. J. O., 1922, v. 5, p. 
162). J. A. M. A., 1922, v. 78, p. 553. 


OPERATIONS. 

Holth, S. Transitory paralysis of lids in eye 
operation. Zeit. f. d. Norw. Aerztever., 
1921, pp. 649-659. 

Jackson, E. Butyn, a new local anesthetic. 
A. J. O., 1922, v. 5, p. 148. 

Magitot. Use of cartilage after long period. 
Soc. d’Opht. de Paris, Nov., 1921. Ann. 
d’Ocul., 1922, v. 159, p. 76. 

Schutz, W. H. Modern anesthetist in eye, 
ear, nose and throat surgery. Eye, Ear, 
Nose and Throat Mo., 1922, v. 1, p. 53. 

Van Lint. Oculopalpebral fixation forceps. 
(1 ill.) Bull. de la Soc. Belge d’Opht., 
1921, v. 44, p. 38. 
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A. J. O., 1922, p. 158. 
PHYSIOLOGIC OPTICS. 
Brown, E. J. Subjective ocular experien 

A. J. O., 1922, v. 5, p. 128. a 
Froehlich, F. W. Influence of light and dark 

adaptation on course of periodic after 
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depth vision. Zeit. f. d. g. Neur. u. 
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Amer. Inst. Med., Feb. 22, 1922, p. 84. 

Harford, C. F. Psychology and problems of 
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Lau, E. New investigations on surface and 
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Lohmann, W. Rhythmic phenomena in eye 
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Rochon-Duvigneaud. Vision from anatomic 
and physiologic standpoint. Arch. d’Opht., 
1922, v. 39, pp. 117-123. 

Weigert, F. Photochemic model of retina. 
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pp. 117-197. 


REFRACTION. 

Clarke, E. Milestones in refraction work. 
Practitioner (London), 1922, v. 108, pp. 
119-130. 

Dzen Tswang. Refraction in Peking Union 
Medical College. Natl. Med. Jour. China, 
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